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Indoor Marijuana Horticulture is the most authoritative, complete, up-to- 
date book on indoor marijuana cultivation. The Revised Edition contains 
over 250 photographs and drawings to illustrate the well researched text. 


Hundreds of people were consulted to get an unshadowed view of this uni- 
que phenomena. This is an excellent reference book for both the experienc- 
ed and the novice grower. 
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The material in this book is presented as information which 
should be available to the public. The publisher and the author 
do not advocate breaking the law. It is illegal in most parts of 
the world to grow or consume marijuana, neither the publisher 
or the author promote or endorse breaking any of those laws. 
The contents of this book are for information and reading 
enjoyment only. 

In purchasing this book, the reader agrees that all 
information contained herein will be for the sole purpose of 
personal edification and enjoyment. 
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FOREWORD 


The purpose of this book is to give a simple, complete, description of 
basic gardening techniques used to grow marijuana indoors today. Hor- 
ticulture is the art and science of growing plants. High Intensity Discharge 
(HID) Lamps have made indoor marijuana horticulture grow by leaps and 
bounds. Today it is possible to grow large quantities of dynamite marijuana 
in the privacy and security of your own home. All information contained in 
this book has been tested and proven successful. We do not advocate grow- 
ing marijuana or breaking the law. 


Many factors should be considered when cultivating marijuana indoors. 
The horticulturist will need to monitor and alter all environmental factors 
and understand the needs of the plant to have the best possible crop. Which 
environmental factors have indoor horticulturists found to be most impor- 
tant for a productive crop? What are the most common obstacles faced by 
indoor gardeners? 


The following 10 question survey is similar to the one completed by many 
indoor horticulturists just like you. The wonderful people that took part in 
the survey reinforced my belief that standard gardening practices and just 
plain old paying attention are the two most basic elements of successful hor- 
ticulture. Poor ventilation, root bound plants, spider mites, and growing 
from seed instead of clones topped the problem list for most people 
surveyed. 


The survey is in two parts: 1) Questions and 2) Composite answers. The 
answers are separate from the questions so you will have a chance to par- 
ticipate in the survey. The survey will give you a first hand look at some of 
the questions that indoor marijuana horticulturists must ask themselves. 
The composite answers will give you a base to work from when answering 
these questions for yourself. 


SURVEY 


1. 


2. 


Ww 


tan 


~ 


Do you like to PAY for marijuana? yes no. 


Have you ever grown marijuana under artificial light? yes 


no. 


If yes, please check the light source used. 
a. Fluorescent 

b. Incandescent 

c. Metal Halide 

d. High Pressure (HP) Sodium 


. Have you grown your own marijuana or vegetable garden before? 


yes. no 


(If no skip number 5) 


What was it like? 


a. ventilation 

b. size 

c. soil 

d. soil ph 

e. drainage 

f. location 

g. humidity 

h. plants grown 

i. photoperiod (hours of light per day) 


. Have you identified, diagnosed, and treated: 


a. spider mites 

b. fungus 

c. fertilizer burn 

d. nutrient deficiencies (chlorosis) 


Do you prune to make plants bushy? yes no 


. Do all the plants in your garden grow robustly and produce the maximum 


potential of flowers? 


yes no 
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8. Have you ever been to a nursery? 


a. often 
b. occasionally 
c. never 


9. Do you take and root cuttings (clones) yes no 


10. Did you, a policeman or a bandit harvest your garden? 


a. self 

b. policeman 

c. bandit 

d. all of the above 


ANSWERS 


1. NO! This was easy! Who likes to PA Y for marijuana? 


2. a. Fluorescent lamps work best for rooting cuttings (clones). 
b. Incandescent lamps are most efficiently used as a heat source. 
c. Metal Halide, High Intensity Discharge (HID) lamps are clearly the 


most efficient and provide the white light spectrum plants need to thrive. 


d. HP Sodium HID lamps are energy efficient and cost effective. They 
provide the yellows, oranges and reds of the spectrum that may double 
normal flower production. 

3. Yes - Tilled the soil, planted seeds or clones, transplanted, and took care 


of the garden until it produced many a fine flower bud. 
No - None or just part of the above 


4. a. Ventilation is one of the most important factors contributing to a 
healthy crop and commonly overlooked by most beginners. 


b. Size - HID lamps, properly set up, cover a maximum of 100 sq. ft., 


a 10x10 area. 

c. Soil - Commercial potting soil, in large unrestrictive containers, is pre- 
ferred indoors. 

d. Soil pH - Commercial potting soils usually have a pH range from 6 
to 7.5, well within the pH safety zone for marijuana cultivation. 

e. Drainage - All pots and planters must have drainage holes. 

f. Location - basement, spare room, garage, attic, etc. 

g. Humidity - A hygrometer will measure relative humidity, a major 
concern indoors. 

h. Plants grown - Cannabis indica has proven most productive indoors. 

i. Photoperiod - 18 hours of light per day promotes optimum veg- 
etative growth. 12 hours of light per day promotes optimum flowering 


5. a. Spider mites - tiny spiders that can devastate an entire crop in days if 
left unchecked. The indoor gardeners most hated enemy is the spider 
mite! 

b. Fungus - ever present in the air, can spread like wildfire 
c. Fertilizer burn - burnt leaf tips and curled down leaves, a common 
experience among novice gardeners 


d. Nutrient deficiencies - may easily be eliminated by regular fertilizing 
with an all purpose fertilizer and using proper soil 


6. The beginner gardener will often reap 50% or less of the potential 
harvest. Root bound, stunted plants are a major cause of marginal 
harvests. It takes just as long to grow a productive garden as it does to 
grow an unproductive one. 


7. Pruning is a very heated issue among indoor growers. To prune or not to 
prune: a cutting question. There is no simple yes or no answer to this one, 
only theories. 
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8. a. Often - walked around and able to talk plants with a qualified 
nurseryperson 


b. Occasionally - browsed through plant and product inventory, asked 
questions 
c. Never - Go to a nursery as soon a possible! 


9. Cloning is wonderful! Up to five, 1 to 2 lb. harvests, may be reaped from 
a 10’x10’ grow room each year when practicing cloning. 


10. a. Self - Either the garden was well concealed beneath the stars or it was 
grown indoors. 


b. Policeman - Oh well, hope it did not cost (you) any money. 


c. Bandit - All that work and paranoia so some jerk could stay high 
this winter and all you got was a few leaves and a headache! 


d. All of the above - You had a tough year! 


These clones were just set under the halide. 


How would you rate yourself on the survey? Are you as knowledgeable as 
you would like to be? 


This book takes you through a simple, yet intensive, thought provoking, 
step-by-step process that shows and teaches the basics of growing marijuana 
indoors, under HID lamps. 


RULES OF THUMB are given for a quick, easy reference. They 

„ are an easy-to-remember guide that is somewhere between an 

44 fa educated guess and a scientific formula. The RULES OF THUMB 
give everyone a feel for the task or subject. 
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The same plants on page 13, two weeks later. 


Three composite case studies follow the text, so you are able to see, begin- 
ning to end, how other successful, and not so successful gardeners, grew 
super smoke for pennies a day. Of course, nothing can teach like ex- 
perience. With the help of this book and a capital investment, you will 
develop your own unique horticultural skill and be growing super smoke in 
no time, 365 days a year! 


A garden ‘‘Calendar’’ and ‘‘Checklist’’ are also in the back of the book 
to help give additional organization to all indoor horticulturists. This 
‘‘Calendar” is different from others in that it is only four months long! 


Two excellent reference books that all indoor marijuana horticulturists 
should have on hand are: THE MARIJUANA GROWERS GUIDE, by Ed 
Rosenthal & Mel Frank, and MARIJUANA BOTANY, by Robert Connell 
Clark, both from And/Or Press. These books are classics or the Bibles of 
marijuana growing. The Growers Guide being the Old Testament and 
Botany, the New Testament. To keep up-to-date with the newest and the 
best techniques, read Sinsemilla Tips and High Times. Also, read such 
publications as Organic Gardening, Sunset, Mother Earth News, and the 
gardening section of the local newspaper for valuable background informa- 
tion. 
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One gallon pots contain these 12-18”, seven week old clones. 


To some, horticulture is just plain gardening, to others, it is agriculture, 
cultivation, or farming. Regardless of interpretation, we all have the same 
desire: to grow top quality marijuana quickly, easily and for as little money 
as possible. The key to successful horticulture is to understand how a plant 
produces food and grows. Marijuana may be cultivated indoors or out and 
still have the same requirements for growth. Marijuana needs light, air, 
water, nutrients, a growing medium, and heat to manufacture food and to 
grow. Without any one of these essentials, growth will stop and death will 
result. Of course, the light must be of the proper spectrum and intensity; air 
must be warm, arid, and rich in carbon dioxide; water abundant, and the 
growing medium must be warm and contain the proper levels of nutrients 
for vigorous growth to occur. When all these needs are met consistently, at 
optimum levels, optimum growth results. 


Marijuana is normally grown as an annual plant, completing its life cycle 
within one year. A seed that is planted in the spring will grow strong and tall 
through the summer and flower in the fall, producing more seeds. The an- 
nual cycle starts all over again, with the new seeds. 


The seed has an outside coating, to protect the embryo plant, anda supp- 
ly of stored food within. Given favorable conditions, including moisture, 
heat, and air, a healthy seed will normally germinate. The seeds coating 
splits, a rootlet grows downward, and a sprout with seed leaves pushes up- 
wards in search of light. A seedling is born! 
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The single root from the seed grows down and branches out, similar to 
the way the stem branches out above ground. Tiny rootlets draw in water 
and nutrients (chemical substances needed for life). Roots also serve to an- 
chor a plant in the ground. As the plant matures, the roots take on specializ- 
ed functions. The center and old mature portions contain a water transport 
system and may also store food. The tips of the roots produce elongating 
cells that continue to push farther and farther into the soil in quest of more 
water and food. The single celled root hairs are the parts of the root that ac- 
tually absorb water and nutrients. Without water, these frail root hairs will 
dry up and die. They are very delicate and may easily be damaged by light, 
air, or klutzie hands if moved or exposed. Because of this, extreme care 
must be exercised during transplanting. 


When true leaves appear, pee 


plantiet is on its own KY 


cotyledon 


hypocotyl 
SS 


s =Z = 
root hairs kanaa 
manam 
-nn 
n> 


aes Ls 


TOOL tip or cap 


« Magnified 
cross Section of root tip 


16 


Like the roots, the stem grows through elongation, also producing new 
buds along the stem. The central or terminal bud carries growth upward; 
side or lateral buds turn into branches or leaves. The stem functions by 
transmitting water and nutrients from the delicate root hairs to the growing 
buds, leaves, and flowers. Sugars and starches, manufactured in the leaves, 
are distributed through the plant via the stem. This fluid flow takes place 
near the surface of the stem. If the stem is bound too tightly by string or 
other tie downs, it will cut the flow of life giving fluids, thereby strangling 
and killing the plant. The stem also supports the plant with stiff cellulose, 
located within the inner walls. Outdoors, rain and wind push a plant 
around, causing much stiff cellulose production to keep the plant supported 
upright. Indoors, with no natural wind or rain present, stiff cellulose pro- 
duction is minimal and plants may need to be staked up, especially during 
flowering. 


Once the leaves expand, they start to manufacture food (carbohydrates). 
Chlorophyll, the substance that gives plants their green color, converts car- 
bon dioxide (CO,) from the air, water (containing nutrients) and light 
energy into carbohydrates and oxygen. This process is called photosyn- 
thesis. It requires water drawn up from the roots, through the stem, into the 
leaves where it encounters CO,. Tiny breathing pours located on the under- 
side of the leaf, called stoma, stomatae or stomata’, funnel CO, into con- 
tact with the water. In order for photosynthesis to occur, the leaf’s interior 
tissue must be kept moist. The stomata open and close to regulate the flow 
of moisture, preventing dehydration. Marijuana leaves are also protected 
from drying out by an outer skin. The stomata also permit the outflow of 
water vapor and waste oxygen. The stomata are very important to the plants 
well-being and must be kept clean at all times to promote vigorous growth. 
Dirty, clogged stomata breathe about as well as you would with a sack over 
your head! 


'Stomata can be spelled several ways. In this book we will spell it stomata. 


17 


terminal bud ___.' 


lateral bud 


\ Ae 
4 — 


Vics 


cellulose 


k ES cotyledon 
<q 


i 


water & nutrients 
PP ROO eee [i 


sugars & water 


soil surface 


primary root 


AA 7g 


y 
A 


= Mhe, 
s AULE 
| 
ue 
SUA ' 
; ill 
root hairs 


2 rowing point 
root tip or cap 8 8P 


18 


This giant flower top was harvested in February! 


Cannabis will flower if conditions are right; the main variable is the 
photoperiod. In the fall, the days become shorter and plants are signaled 
that the annual life cycle is coming to an end. The plant’s functions change. 
Leafy growth slows and flowers start to form. 


Cannabis has both male and female plants. When both female and male 
flowers are in bloom, pollen from the male flower lands on the female 
flower, thereby fertilizing it. The male dies after producing and shedding as 
much pollen as possible. Seeds form and grow within the female flowers. As 
the seeds are maturing, the female plant slowly dies. The mature seeds then 
fall to the ground and germinate naturally or are collected for planting the 
next spring. 


The female cannabis flower, left unfertilized, continues to produce larger 
flowers and more resins while waiting for male pollen to successfully com- 
plete her life cycle. After several weeks of heavy flower and resin produc- 
tion, THC production peaks out in the unfertilized, frustrated, .... . 
Sinsemilla! 
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INDOOR vs OUTDOOR HORTICULTURE 


Growing cannabis indoors is very different from outdoor cultivation, 
even though marijuana has standard requirements for growth. The critical 
factors of the outdoor environment must be totally recreated indoors if can- 
nabis is to grow well. Outdoors, a gardener can expend a minimum of effort 
and Mother Nature will control many of the growth influencing factors. Jn- 
doors, the horticulturist assumes the cherished role of Mother Nature. The 
horticulturist is able to wield control over many factors influencing growth. 
Since few people have ever played Mother Nature before, they usually do 
not fathom the scope of the job. We must realize that Mother Nature con- 
stantly provides the many things plants require to grow. The indoor grower 
must manufacture the most important factors of the outdoor environment. 
This requires a general knowledge of the environment about to be created, 
as well as specific guidelines to follow. 


Indoors you are Mother Nature! 
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Outdoor marijuana gardens are now outdated 


Outdoor marijuana cultivation is limited to one season (two in the 
tropics). Light is most often inadequate, since the marijuana patch must be 
located in an undetectable place. A friend in the midwest grew a wonderful 
crop that was camouflaged by several beautiful Sumac trees. This was a 
great hiding spot for the garden. It was right in the middle of the city and 
went undetected almost all season. One fine fall day in mid September, 
there was a freeze, a hard freeze; the Sumac lost all its leaves overnight! The 
tough marijuana kept all her leaves, but could be seen over a mile away! 


Outdoor air is usually fresh, but can become uncontrollably humid, arid, 
cold or windy. Water and nutrients are usually easy to supply, unless the 
garden is grown by a guerrilla farmer and located in the middle of nowhere. 
The beautiful outdoors is also plagued with jerks who steal marijuana and 
hard nosed policemen, with no sense of humor, who are paid to destroy 
gardens. 


With indoor horticulture, light, air, temperature, humidity, ventilation, 
CO., soil, water and nutrients may be precisely controlled to yield a perfect 
environment for marijuana growth. Not long ago, with fluorescent tubes, 
this was not true. An inexpensive artificial light source, providing adequa- 
teintensity was the main limiting factor to indoor plant growth. 


Technological breakthroughs and scientific research have shed bright 
light on indoor horticulture, by producing the 1000 watt metal halide and 
1000 watt High Pressure (HP) sodium, High Intensity Discharge (HID) 
lamps. Now, a reasonably priced artificial light source, providing the color 
spectrum and intensity necessary for marijuana growth, is on the market. 
With the HID lamps, a gardener may totally control the indoor environ- 
ment. The 1000 watt metal halide HID lamp provides sufficient intensity, of 
the proper colors in the spectrum, to grow incredibly potent marijuana. The 
1000 watt high pressure sodium lamp is combined with a halide during 
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flowering. It emits a light spectrum similar to the autumn or harvest sun, 
providing the intense yellows, oranges and reds cannabis needs to grow 
flowers 20% to 100% larger than if only a single metal halide were used. 
The HID lamps are essentially a small sun in your basement, spare room or 
attic. By using a timer, a regular day-night schedule (photoperiod) may be 
set up. The HID, with a timer, may even be better than the sun! Exact con- 
trol may be exercised over the hours of light per day, letting the hor- 
ticulturist create his or her own seasons. Summer and fall are recreated over 
and over, winter and spring are forgotten and virtually non-existent to the 
indoor horticulturist! 


Outdoors, cannabis seeds are normally sown in the spring, grow all sum- 
mer and flower in the fall. They flower when the fall days grow short. Short 
days and long nights signal marijuana that winter is approaching and it is 
time to flower. Cold weather slows flowering and below freezing 
temperatures will result in death. Growers in northern climates are forced to 
grow plants 6 to 7 months, maybe get ripped-off, and if the weather is freez- 
ing, harvest premature flower buds. 


Indoors, all growth factors may be individually controlled to give the 
plant exactly what it needs to promote any stage of growth. A 2 to 12 month 
old plant may be induced into flowering by shortening the days from 18 
hours to 12 hours. This may be done all year round, regardless of the 
temperature or hours of sunshine outside. When growing clones, 4 to 5 
harvests per year are possible, although two grow rooms are necessary for 
this. : 


The air outdoors is usually fresh and contains .03 to .04% CO,. Ventila- 
tion is usually adequate, but the wind sometimes howls, burning leaves or 
even blowing plants over. Humidity and temperature are almost impossible 
to control, except in a greenhouse, which is expensive to build and sticks out 
like a big neon sign saying TAKE ME. 


Indoors, AIR may easily be controlled to promote growth and create an 
unfriendly environment for bugs and fungus. The CO, content may be 
enriched to double or triple plant growth. An open door and/or forced air 
ventilation system will provide circulation and ventilation necessary to keep 
air fresh. Humidity is raised by misting the air with water or evaporating 
water from a bucket. Humidity is lowered by drying the air with heat from 
the HID system, a heater, furnace or dehumidifier. Circulation, ventilation, 
humidity and temperature regulation are also fundamental to bug and 
fungus control. Clones root much faster in a warm, humid, indoor environ- 
ment. Temperature is easy to keep constant. Usually heat from the HID 
system provides ample heat for the grow room. An indoor garden will 
flourish between 70-75° F, but clones root best at 80-85° F. Air temperature 
may be raised with extra heat and lowered by means of an exhaust fan at- 
tached to a thermostat, if outside air is cooler. 

Outdoor SOIL may vary greatly. It could be too acidic or alkaline, have 
toxic qualities, drain poorly, be full of bad bugs, fungus and bad 
microorganisms. 
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Indoor growing mediums may be purchased from a nursery in the form 
of potting soil or soilless mix. They will contain a minimum of fungus, in- 
sects or weeds. These growing mediums usually have the proper acid-to- 
alkaline or pH balance. Potting soils usually contain complete, balanced 
nutrients, while soilless mixes may or may not be fortified with nutrients. 
Nutrient levels may easily be checked in these growing mediums. Nutrients 
may then be added or leached (washed) out of containers, providing total 
soil control. The moisture content of the growing medium may be precisely 
monitored with a moisture meter and controlled. Potting soil and soilless 
mixes are blended to retain water evenly, provide good aeration and consis- 
tent root growth. 


Outdoors, INSECTS and FUNGI are usually kept in check by Mother 
Nature and are seldom a problem. Indoors, the grower must take over in 
Mother Nature’s absence. Keep the insects out of the grow room by simple 
Sanitary precautions. It is easy to wash your hands, use clean tools and 
sweep the floor regularly. If insects and fungus do get started, they are easy 
to control in an enclosed room, since the grower may control the factors 
that inhibit their well-being. Organic or chemical sprays may be used in con- 
junction with humidity, ventilation and temperature regulation to control 
the pests. 


BANDITS, that would think nothing of ripping-off outdoor plants, are 
stymied by the concealed indoor grow room. Even if they know the location 
of a room full of marijuana, breaking and entering your home constitutes a 
criminal offense, a felony crime in most states. None-the-less, do not tell 
anyone of the indoor garden and install dead bolt locks on all outside doors. 
If living in an apartment or rental home, change outside door locks and lock 
the grow room door with a key. Landlords and managers have legal access 
to your home. 
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RULE OF THUMB: Only tell people that are directly involved. Ex- 
=, amples: (1) People living in the home (2) another grower you are 
ARG trading clones with. 


In summary, indoor marijuana cultivation is by far superior to outdoor 
cultivation for many growers. It provides exacting control of all growth in- 
ducing factors and bandits are baffled. Not to mention, an indoor garden 
yields incredible smoke year round! 


SURVIVAL OF THE FITTEST 


The only factor that can not be easily controlled indoors is the experience of 
the grower. The gardener, assuming the role of Mother Nature, has control 
of all the variables that affect the plant’s growth. If he or she does not know 
how to apply this control, it is worthless. The best way to combat inex- 
perience is to take a lesson from Mother Nature. Increase the plants odds of 
survival by planting 3 to 4 times as many seeds or clones as you plan to 
harvest. Sound a little pessimistic? It will sound very realistic after your first 
crop. Look at the following example of what really happens when most 
growers first try their hand at indoor cultivation. 


EXAMPLE: 

Sept. 1 100 seeds planted 

Sept. 7 80 seeds sprouted 

Sept. 21 60 strong healthy seedlings 
Dec. 1 30 females (males harvested) 
Jan. 25 25 females harvested 


100 seeds were sown, 25 mature females were harvested. Look at this exam- 
ple and think about your past experience with plants. Did every seed or 
clone started grow into a healthy mature adult? We all hate to make 
mistakes, but experience tells us that mistakes and inexperience will take a 
toll. It is easy to jerk a sick plant, but it takes forever to grow a new one. If 
you are worried about what to do with the excess plants in the event of no 
mistakes, just think what a nice gift they would make for friends that want 
to start their very own indoor garden. Also, if you smoke the extras and 
mistakes, you will not be pinching premature leaves and tops off plants 
before they are ripe. 
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ABOUT GROW ROOMS 


The police may not use the electricity bill alone as grounds for a search 
warrant. As long as the marijuana grown is not sold, or shown to a tattle- 
tale narc, there is no reason for any suspicion. So, all the security needed is 
a locked door and tight lips! 


The best location for a grow room is in the most obscure corner of the 
basement. The basement is probably the best room in most homes for in- 
door gardens since the temperature is easy to keep constant year round. The 
room is well insulated by concrete walls and soil. Basements also remain 
cool, which helps prevent heat build-up. A room can be enclosed and some 
old junk can be stacked up around the room for camouflage. Seldom do 
guests use the basement if uninvited. 


Real paranoid people can install a false door in a closet. The grow room is 
located behind the secret door. Another good secret room, except for the 
possible heat build-up problems is the attic. Few people venture to an attic 
that is difficult to get to. One person grew his garden under a trap door ina 
basement. 


Some of the worst places to grow are in out buildings like garages not at- 
tached to homes and barns. Often, people do not look at entering a barn or 
garage as a crime, when they would consider entering the home a crime. 
Security is much better when the garden is within the home. 


There have even been cases of Marijuana on Wheels! That’s right, some 
innovative growers have remodeled trailerhouses and busses into grow 
rooms. Amazing but true. I even saw a grow room made from a tricked out 
trailer. 


The size of grow room determines the wattage of lamp used. The 400 watt 
lamps are just fine for smaller rooms such as closets or spaces from 9-21 
sq.ft. of floor space. A 1000 watt bulb should be employed for 24-100 sq.ft. 
grow rooms. 


The drawings on page 26 show several common grow room floor plans. 
As the rooms demonstrate, there are several basic approaches to grow room 
production. Almost all growers start out with one crop grown in a room. 
after the crop is harvested, a new batch of clones in introcduced. The 
photoperiod is swithced back to 18 hours and the cycle continues. 


A second method is very similar to the first, but utilizes two rooms. The 
first room is for vegetative growth and rooting clones. Since plants are 
small, the room is about 4 to % the size of the flowering room. The flower- 
ing room is harvested and the vegetative crop is moved into flower. A clone 
crop is transplanted into large pots to start the vegetative cycle. 


A third method provides a perpetual crop. Several clones are taken each 
day or week. The same amount of plants are moved from the vegetative 
room to the flowering room. Of course the harvest is almost perpetual! 
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SETTING UP THE GROW ROOM 


Before any plants are introduced, the grow room should be set up. Con- 
struction requires space and planning. There are just a few things that need 
to be accomplished before the room is ready for plants. 


Step One: Choose an out-of-the-way space with little or no traffic. A dark 
corner in the basement would be perfect. Make sure the room is the right 
size. A 1000 watt HID, properly set up, will efficiently illuminate up to a 
10x10 room if a light balancer ( page: 44) is used. The ceiling should be at 
least 5’ high. Remember, plants are set up about one foot off the ground in 
containers and the lamp needs about a foot of space to hang from the ceil- 
ing. This leaves only three feet of space for plants to grow. However, if 
forced to grow in an attic or basement with a low 4’ ceiling, much can be 
done to compensate for the loss of height, including cloning, bending and 
pruning. 


Step Two: Enclose the room, if not already enclosed. Remove everything 
not having to do with the garden. Furniture and especially drapes or cur- 
tains may harbor fungi. A totally enclosed room will permit easy, precise 
control of everything and everyone that enters, exits and who and what goes 
on inside. For most growers, enclosing the grow room is simply a matter of 
tacking up some sheet rock in the basement or attic and painting it flat 
white. Make sure no light is visible from outside. At night, bright light leak- 
ing from a crack in an uncovered window is like a beacon to curious 
neighbors or bandits. ; 


Step Three: Cover walls, 
ceiling, floor, everything, 
with a highly reflective 
material like flat white 
paint or whitewash (page 
91). The more reflection, 
the more light energy that is 
available to plants. Good 
reflective light will allow ef- 
fective coverage of a 1000 
watt HID lamp to increase 
from 36 sq. ft., with no 
reflective material, to a 
maximum of 100 sq. ft., 
just by putting $10-$20 
worth of paint on the walls. 
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The vent fan on the wall is necessary for a healthy crop. 


Step Four: See: “‘Setting Up the Vent Fan” page: 165. Constant circulation 
and a supply of fresh air are essential. There should be at least one fresh air 
vent in a 10x10 room, preferably two. Vents may be an open door, win- 
dow or heat vent. Most growers have found that a small exhaust fan, 
vented outdoors, pulling new fresh air through an open door will create an 
ideal air flow. A small oscillating fan works well for circulation. When in- 
stalling such a fan, make sure it is not set in a fixed position and blows too 
hard on tender plants. It could cause wind burn, or in the case of young 
seedlings and clones, dry them out. If the room contains a heat vent, it may 
be opened to supply extra heat or air circulation. 


Step Five: The larger your garden gets, the more water it will need. A 
10’x10’ garden may need as much as 30 gallons a week. You may carry 
water in, container at a time (1 gallon of water weighs 8 pounds). It is much 
easier to run in a hose with an on/off valve or install a hose bib in the room. 
A 3-4’ watering wand may be attached to the hose on/off valve. The wand 
will save many broken branches, when watering in dense foliage. It is best to 
hook the hose up to a hot and cold water source, so the water temperature 
may be easily regulated. 


Step Six: Ideally, the floor should be concrete or a smooth surface that can 
be swept and/or washed down. A floor drain is very handy. In grow rooms 
with carpet or wood floors, a large, white, painter’s dropcloth or thick, 
white, visqueen plastic, will save floors from moisture. Trays may also be 
placed beneath each container for added protection and convenience. 


Step Seven: Mount a hook, strong enough to support 30 lbs., in the center 
of the growing area to be serviced by the lamp. Attach an adjustable chain 
or cord and pulley between the ceiling hook and the lamp fixture. This will 
make it easy to keep the lamp at the proper distance from the growing 
plants and up out of the way when maintaining them. 


CAUTION: A HOT HID MAY EXPLODE IF TOUCHED BY A SINGLE 
DROP OF COLD WATER. BE VERY CAREFUL AND MAKE SURE TO 
MOVE THE HID OUT OF THE WAY WHEN SERVICING GARDEN. 


Step Eight: There are some tools an indoor gardener must have and a few 
extra tools that make indoor horticulture much more precise and cost effec- 
tive. The extra tools help the horticulturist play Mother Nature and make 
the garden so efficient they pay for themselves within a few weeks. It is best 
to purchase or find around the house, all tools needed before the plants are 
brought into the room. If the tools are there when needed, chances are they 
will be put to use. A good example is a hygrometer. If plants show signs of 
slow, sickly growth, due to high humidity, most growers will not notice the 
exact cause right away. They will wait and guess, wait and guess, and maybe 
figure it out before a fungus attacks and the plant dies. When a hygrometer 
is installed before plants are in the grow room, the horticulturist will know, 
from the start, when the humidity is too high and causing sickly growth. 
See: tool closet and list of tools. 


Step Nine: Read and complete: ‘‘Setting Up the HID Lamp” page 80. 


Step Ten: Move the seedlings or rooted clones into room. Huddle them 
closely together under the lamp. Make sure the HID is not so close to small 
plants that it burns their leaves. Usually seedlings require the lamp to be at 
least 24” away. 
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NECESSARY TOOLS 


Thermometer 
Spray bottle 
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Liquid biodegradable soap concentrate 


Pruner or scissors 

Hammer and nails 

Pencil or pen 

Notebook! 

Yardstick (to measure growth) 
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EKTRA TOOLS 


Ph & soil test kit 
Hygrometer 

Wire (bread sack) ties 
Measuring cup 
Measuring spoons 
Moisture meter 


CHAPTER 2 LIGHT, LAMPS & ELECTRICITY 


Metal Halide bulbs clear (left) Phosphor coated (R) 


Light is one of the major factors that contribute to plant growth. In- 
doors, light has been, until recent years, the main limiting factor to plant 
growth. By understanding how a plant uses light, the indoor horticulturist 
can use the technology provided by the High Intensity Discharge (HID) 
lamps to fulfill light requirements and grow spectacular marijuana. The 
subject of light as used by plants can become very complex. This book will 
look at the basic ways light affects plant growth. 


A plant combines light energy with carbon dioxide (CO,.), water and 
nutrients to form green chlorophyll and carbohydrates, releasing oxygen as 
a by product. This process is called photosynthesis. Without light, a plant 
will not be able to produce green chlorophyll, leaves soon yellow, and even- 
tually death results. With the proper spectrum and intensity of light, 
chlorophyll is rapidly produced and rapid growth occurs. 
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Outdoors, the sun usually supplies enough light for rapid growth. The 
sun also supplies much light plants do not use. Scientists have found plants 
need and use only certain portions of the light spectrum. The most impor- 
tant colors in the spectrum for maximum chlorophyll production and 
photosynthetic response are in the blue (445 nm)! and red (650 nm) range. 


Phototropism is the movement of a plant part (foliage) towards illumina- 
tion. Positive tropism means the foliage moves towards the light. Negative 
tropism means the plant part moves away from the light. Positive tropism is 
greatest in the blue end of the spectrum at about 450 nm. At this optimum 
level, plants lean towards the light, spreading their leaves out horizontally 
to absorb the maximum amount of light possible. 


The photoperiod is the relationship between the length of the light period 
and dark period. The photoperiod affects the life cycle of all plants. Mari- 
juana will stay in the vegetative growth stage as long as an 18 hour light, 6 
hour dark, photoperiod is maintained. 18 hours of light per day will give 
marijuana all the light it needs to sustain optimum seedling and vegetative 
growth. The plants will think it is the longest and sunniest day (June 22nd) 
every day of the year. Marijuana comes from many different parts of the 
world. Unless the seed was personally collected on location, it’s origin is 
dubious. This is why the 18 hour RULE OF THUMB was developed. Mari- 
juana can use 16-18 hours of light in a 24 hour period before a point of 
diminishing returns is reached. The light has a minimal effect on growth 
after 16-18 hours. 


' nm = nanometers, one nm = .000001 meter. Light is measured in wavelengths, the- 


wavelengths are divided into nm. 
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This indica has been under a 12 hour photoperiod for 4 2 weeks. 


Flowering is induced most efficiently with 12 hours of uninterrupted 
darkness in a 24 hour photoperiod?. Optimum flowering potential is reach- 
ed when the 12 hour photoperiod is coupled with high levels of intense light 
from the red end of the spectrum. After plants are 2-12 months old, altering 
the photoperiod to an even 12 hours, day and night, will induce visible signs 
of flowering in 1-3 weeks. The older the plant, the more rapidly flowering is 
induced. The 12 hour photoperiod represents the classic equinox and is the 
optimum daylight-to-dark relationship for flowering in cannabis. Research 
has proven that less than 12 hours of light will not induce flowering any 
faster and may substantially reduce flower formation and yield. More than 
12 hours of light will prolong flowering; visible signs of flower formation 
take much longer’. 


7It is possible to gradually decrease the daylight hours while increasing dark hours to simulate 
the natural photoperiod. This practice prolongs flowering for several weeks. 


3Some growers have achieved higher yields by inducing flowering via the 12 hour photoperiod, 
then changing to 14 hours after 2-4 weeks. However, vegetative growth may be stimulated. 
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This Thai has been flowering under a HP sodium (right) for 6 weeks. 


Some growers, especially if using sativa seeds from equatorial regions, 
give their plants 12 hours of light throughout the life cycle. They-want to 
replicate the less dynamic photoperiod of the tropics. On the equator, the 
days and nights are almost exactly the same length year round. Using this 
method, plants tend to bloom when they are chronologically ready, after 
thoroughly completing the vegetative growth stage. With shorter 12 hour 
days, plants will not grow as fast as with 18 hour days and inducing flower- 
ing will take longer. 


While the photoperiod signals the plant to start flowering, it can also be 
the signal to stay in (or revert to) vegetative growth. Marijuana must have 
12 hours of uninterrupted, total darkness to flower properly. Tests have 
shown that even dim light during the dark period in the pre-flowering and 
flowering stages will prevent marijuana from blooming. When the 12 hour 
dark period is interrupted by light, the plant gets confused by the light’s 
signal saying, ‘‘it’s daytime, start vegetative growth.”’ The plant will try to 
revert to vegetative growth and flowering will take forever. Make sure to 
keep flowering plants in total darkness, no midnight visits or lit-up open 
doorways! 


Some growers believe it is best to leave the HID on 24 hours a day! Plants 
can only process 16-18 hours of light per day efficiently. After that, the 
point of diminishing returns is reached and the electricity is essentially 
wasted. 
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INTENSITY 


The HID’s are incredibly bright! In fact, it is this brightness that makes 
them so wonderful and useful. However, this intense light must be well 
managed to get a bumper crop. Intensity is the magnitude of light energy 
per unit of area. It is greatest near the source of the light and diminishes the 
further away from the source. The drawing below demonstrates how rapid- 
ly light intensity diminishes. Plants that are 4’ away from the lamp get 4 
times /ess light than plants 1’ away! The closer plants are to the light source, 
the better they grow. 6” to 12” is a safe distance for plants to be from the 
lamp (tender seedlings require 24” to 36”). Any closer and plants run the 
risk of growing so fast they run into the hot bulb, burning tender growing 
tips. 

SOURCE 
(1000 lumens) 


LIGHT & DISTANCE CHART I = L/D? 


Intensity = light output 
divided by 
distance squared. 


1 > 
I = 1 (1000 lumens) 


OF: 
I = % (250 lumens) 


3 
I = % (111 lumens) 


I = %¢ (62.5 lumens) 
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A 1000 watt standard metal halide emits 100,000 initial lumens and 
88,000 mean lumens’. Super halides emit 125,000 initial lumens and 100,000 
mean lumens. The HP sodium emits a whopping 140,000 initial lumens! 
The indoor horticulturist is interested in how much light is emitted by the 
HID, as well as how much light is received by the plants. Light received is 
measured by the light and distance chart or in watts-per-sq.-ft. or in foot- 
candles (f.c.)°. 


Watts per sq. ft. is easy to calculate, but not very accurate. It measures 
how many watts are available from a light source in a given area. A 1000 
watt HID will emit 10 watts per sq. ft. ina 10’ x 10’ room. Mounting height 
is not considered in watts per sq. ft.; the lamp could be mounted at any 
height from 4’-8’. 


Calculating footcandles is the most accurate way to estimate the amount 
of light plants receive. Footcandles may be measured with a light meter 
reading in footcandles, or by a photographic light meter, either hand held 
or built into a camera. The f.c. meter is simply pointed at the light source or 
reflective surface at any given location, and a read-out in f.c. is given. 


When using a photographic light meter, a real pain, set the ASA (film 
speed) at 200 and the shutter speed at +, second. Focus the camera on a 
rigid white sheet of paper in the proposed plant location. Hold the paper so 
it gets maximum illumination. Get close enough so all the camera or light 
meter sees is the white paper. Adjust the camera lens aperture (f stop) until a 
correct exposure registers on the light meter. Use the following chart to 
calculate f.c. 


f4= 64f.c. 
f5.6= 125 f.c. 
f8= 250 f.c. 
fll1= 500 f.c. 
f16= 1000 f.c. 


f22= 2000 f.c. 


Try this simple test above. You will see how rapidly light intensity 
diminishes. 


* One lumen is equal to the amount of light emitted by one candle that falls on one sq. ft. of 
surface one foot away. 


5One footcandle equals the amount of light that falls on one sq. ft. of surface located one foot 
away from one candle. 
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One of the best ways to demonstrate how light intensity can retard a 
harvest is found in the outdoor vegetable garden. Have you ever planted 65 
day broccoli that took 100 days to mature? Think about it. Did the plants 
get full sun all day long? It is assumed that the seeds were planted at the 
peak of the season and perfect temperatures prevailed. Plants that got less 
light matured slowly and produced less than ones getting full sun all day 
long. 


fm RULE OF THUMB - If plants get less intense or filtered light, they 
-a will yield less and take longer to mature. 


The clone on the left received intense light, while her sister (right) grew 
up in a distant corner. 


SPACING 


When light intensity is low, plants s-t-r-e-t-c-h for it. Low intensity is 
often caused by the lamp being too far away. When the plant is too far 
away, branches usually form further apart on the stem than if the lamp is 
close. Simply by keeping the lamp as close as possible, leggy plants are kept 
to a minimum. If growing naturally leggy sativa, the distance between bran- 
ches is more difficult to deal with. 


IW RULE OF THUMB: Keep HID 6-12” above garden. Tender 
47 clones, seedlings and transplants require 24-36" . 
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Notice plants in background receive less light and are dark. 


When light shines on a garden, the leaves near the top of plants get more 
intense light than the leaves at the bottom. The top leaves shade the bottom 
leaves, absorbing light energy, making less light energy available to lower 
leaves. If the lower leaves do not receive enough light, they yellow and die. 
Do not pick off perfectly good leaves so lower foliage gets more light! Tall 
6-8 plants take longer to grow and yield more overall then shorter 4’ 
plants, but the yield of primo tops will be about the same. The taller plants 
have large flowers on the top 3’-4’ and spindly buds nearer the bottom, due 
to lack of light. Tall plants tend to develop flower tops so heavy that the 
stem cannot support the weight, and they need to be tied up. Short plants 
support the weight of the tops better and have much more flower weight 
than leaf weight. 


RULE OF THUMB: Any plant waist high (3’-4’) is ready for in- 
ducement of flowering with the 12 hour photoperiod. 
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Over one hundred two week old seedlings or clones may be huddled 
directly under a single HID. The young plants will need more space as they 
grow. Plants that are packed too close together sense the shortage of space 
and do not grow to their maximum potential. Leaves from one plant that 
shade another plant’s leaves slows it’s development. It is very important to 
space young plants just far enough apart so their leaves do not touch. This 
will keep shading to a minimum and growth to a maximum. Check and alter 
the spacing every few days. 8-16 mature females, 3-4 months old will com- 
pletely fill up all the space under one 1000 watt HID. 


The stadium method is a very good way to get the most from an uneven 
garden profile. Tall plants go on the perimeter, while shorter plants crowd 
towards the center of the garden. The intensity of light all the plants receive 
is about the same. See drawing above. 


REFLECTIVE LIGHT 


Reflective light may also increase light intensity substantially. A large, 
white, 4’ reflective hood over the lamp and flat white walls will triple the 
growing area. EXAMPLE: Using a 1000 watt super metal halide with a 
small, 2’ hood and no reflective walls and ceiling, the effective growing area 
is only 36 sq. ft. When a large, white, 4’ reflective hood and flat white walls 
and ceiling are added, effective growing area is increased to 100 sq. ft. 
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Four foot hoods are inexpensive and very reflective. 


Reflective hoods come in all shapes and sizes. The main things to look for 
in a hood are the size, the reflective ability, and the specific application. The 
large, 4’ hoods work very well. The light has a good chance to spread out 
and not be reflected around within the walls of the hood. These hoods are 
very popular because they are inexpensive to manufacture and provide the 
maximum amount of reflection for the least amount of money. The polish- 
ed parabolic reflectors are dome shaped. They tend to concentrate the light 
directly under the source. They work well with Jight balancers that concen- 
trate intense light directly over plants. 


There are many things the hoods may be covered with or constructed 
from. First and foremost, they should be made of a material that is 
lightweight, since they will be hanging from the ceiling. The hood should 
have a heat vent outlet around the bulb so that it will not tend to collect 
heat. Excessive heat around the bulb could cause premature burn out. 


The hoods may be made of sheet metal, polished or painted aluminum, or 
polished stainless steel. The color is usually flat white, but some companies 
paint them glossy white (see discussion below on ‘‘Flat White”). Sheet 
metal hoods tend to be much less expensive than aluminum or stainless 
steel. The other differences are similar to the differences between flat white 
paint and reflective mylar discussed later. Polished aluminum hoods scratch 
easily and are expensive. Another type of hood that is increasing in 
popularity has many triangular facets for the light to bounce off. Here 
again the hood cost far outweighs the benefits. 


The 4’ hoods are usually manufactured in two, three or four parts. The 
smaller size facilitates shipping and handling. The customer attaches the 
pieces together with small screws and nuts. 
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One option is to remove the reflective hood if the garden is too tall. With 
no hood, the lamp burns cooler, and the white ceiling provides reflection, 
but somewhat less than a reflective hood. If the lamp is too close (less than 
24”) to the ceiling, install a non-flammable heat shield to protect the ceiling. 
See instruction No. 2 in ‘‘Setting Up the Lamp,” page 80. 


White, reflective walls should be 12” or less from the plants for optimum 
reflection. Ideally, the walls should be taken to the plants. This way, the 
walls always provide the optimum amount of reflection. The easiest way to 
install mobile walls is to hang the lamp near the corner of a room. Use the 
two walls in the corner as reflective walls. The two outside walls are mobile. 
They will need to be fabricated out of light plywood, sheet rock, or white 
visqueen plastic. 


White Visqueen Plastic is a great way to white out a room. People use it 
for several reasons: it is inexpensive, expandable, removable and reusable. 
It may also be used to construct walls. This is very handy when a grower 
wants to partition off one or several rooms. The walls can expand as the 
garden grows. The plastic is waterproof, so it may be used on the walls as 
well as the floor. The white plastic is easy to work with; it may be cut with 
scissors or a knife, stapled, nailed or taped. Generally, people hang the 
plastic sheets wrapped around a 1”x 2” nailed to the ceiling. The white vis- 
queen actually forms a mobile wall around the garden. It is easy to keep the 
walls close to the plants for optimum reflection. To make the white walls 
opaque, just hang black visqueen on the outside. The dead air space bet- 
ween the two visqueens increases insulation. 


The only disadvantages of white visqueen plastic are that it is not as 
reflective as flat white paint, it may get brittle after a year of use under a 
HID lamp, and it is difficult to find at retail outlets. 


Whitewash is an inexpensive alternative to white paint. It is a little messy 
to apply and thin, so several coats will have to be applied. If fungus or 
moisture is a problem, like the kind found on wef concrete basement walls, 
the mess is worth the trouble. For mixing directions, see page 91. 


Using flat white paint is one of the simplest, least expensive, most effi- 
cient ways to create optimum reflection. Artists white paint is more expen- 
sive, but very reflective. It is recommended for reflective hoods. Semi-gloss 
white is not quite as reflective as the flat white, but it is much easier to wash 
and keep clean. Regardless of the type of white used, a fungus inhibiting 
agent should be added before the paint is mixed. A gallon of good flat white 
paint costs from $15 to $20. One gallon should be enough to white out the 
average grow room. Use a primer to prevent bleed through of stains or if 
walls are rough and unpainted. The vent fan should be installed before 
painting. Fumes can cause headaches. 
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Why is flat white so reflective? When light shines on a green object, green 
pigment in the object absorbs all colors but green from the spectrum and the 
green light is reflected. This is why we see the color green. Flat white con- 
tains little or no light absorbing pigment. Flat white essentially absorbs no 
light, it is almost all reflected, except for a little bit that somehow gets lost. 
Flat white is whiter and reflects better than glossy white. Glossy white is 
manufactured with more light absorbing varnish. The glossy surface lends 
itself to bright spots and glare. Flat white contains less varnish and inhibits 
the path of reflective light much less. It also has a mat texture, actually pro- 
viding more reflective surface. 


Reflective mylar provides one of the most reflective surfaces possible. It 
looks like a very thin mirror. Unlike light absorbing paint, reflective mylar 
reflects almost all light. It is simply taped or tacked to the wall. Although 
quite expensive, it is preferred by lots of growers. The trick to setting it up is 
to get it flat against the wall. When it is loose or wavy, light is reflected 
poorly. 


Aluminum foil is one of the worst reflective surfaces possible. The foil 
always crinkles up, reflecting light in the wrong directions, actually wasting 
light. It also reflects more ultraviolet rays than other surfaces. Take a look 
at the reflective chart. Aluminum foil is not very reflective! 


REFLECTIVE CHART 
PERCENT 
MATERIAL REFLECTED 

Reflective mylar 90 - 95 
Flat white paint 85 - 93 
Semi-gloss white 75 - 80 
Flat yellow 70 - 80 
Alluminum foil 70 - 75 
Black less than 10 
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MORE GROWING LIGHT 


There are several ways of getting a more even distribution of light in the 
garden. This can be accomplished by using several 400 watt HID’s, instal- 
ling side lighting or rotating the plants. The most efficient way is to replicate 
the movement of the sun through the sky. This is done two basic ways. Both 
methods move the lamp back and forth overhead so it covers more area. 
The advantages to this are: 


(1) The plants get a more even distribution of light and grow more evenly. 
When the HID is stationary, plants tend to grow towards the lamp. When 
the lamp is always in the same place, the plants grow up around it, severely 
shading the rest of the garden. Rotating the plants every few days so they 
received more even light distribution would solve this problem. It is a back 
breaking job to muscle around 5 or 10 gallon pots of wet soil. Chances are 
that when you have a miserable job like this, it will not get done very often. 
It is much easier to employ one of the following methods to move the ‘amp 
rather than the plants. 


(2) A lamp moving overhead increases the intense light that the majority 
of plants receive. This is not a substitute for more lumens from an addi- 
tional lamp. It is a more efficient way to use each HID. Since the lamp will 
be directly overhead more plants, they all will receive more direct, intense 
light. Young clones and seedlings might s-t-r-e-t-c-h, becoming leggy, to get 
more light if the lamp travels too far away. Start using the light balancers 
after the plants are 12” tall and have several sets of leaves. 


(3) Light is received by the plants from more directions. Total light energy 
is optimum for all plants, as long as one plant is not shading another. This 
promotes even growth. In nature, cannabis grows into the classic Christmas 
tree shape. This is the most efficient configuration for the plant to grow. 
Light gets all the way to the center of the plant as well as to all outside parts. 
When the sun arcs overhead, the plant gets the full benefit of its rays, bot- 
tom to top. 
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LIGHT BALANCERS 


A light balancer is a device to move a lamp back and forth across the ceil- 
ing of a grow room to provide more balanced light coverage. The methods 
employed to move the lamp across the ceiling may be motorized or manual, 
fast moving or moving only once or twice a day. The speed at which the 
lamp moves is of minimal importance. But the more revolutions it travels, 
the more even the profile of the garden will be and the closer plants can be 
to the lamp. The unit should not move so fast that the lamp wobbles, mak- 
ing it unstable. It is not necessary for the lamp to move exactly like the sun. 
Whether the lamp moves from east to west like the sun is of no conse- 
quence. The path it takes should be a consistent one that distributes light 
evenly. That is, if the lamp is allowed to stay in the same position for two or 
three days before it is moved, plants will get uneven light distribution. The 
motorized units have an advantage in this respect, since they are moving at a 
constant rate all the time. 


These light balancers may be purchased from an ever increasing number 
of suppliers and manufacturers or constructed by the grower. There are on- 
ly two things to be on the lookout for when constructing your own. (1) 
strength and (2) ease of movement. First and foremost the rigging overhead 
must be able to support the weight of the lamp and hood. If the system were 
to come crashing down on the garden it could cause a real problem. Besides 
wrecking your precious garden, it very well could start a fire. Make sure the 
thing is secured to the ceiling! The electric cord should not slow down or af- 
fect the movement of the light balancer in any way. Second, the system 
should be easy to move. If it is easy to move, chances are that you will move 
it. The home made light balancers work best for growers that are able to 
look after their garden two or three times a day. When looking at the 
garden, the lamp is moved. 


There are two basic kinds of light balancers. (1) The first is a Jinear 
system. These systems move in a straight line simulating the sun’s path 
through the heavens. This type of system increases the intense light to plants 
in a linear oval. The square footage covered by the system depends on the 
length of the track and the number of lamps employed. The systems use a 
track that affixes to the ceiling. The lamp moves back and forth across the 
ceiling, guided by the track. The lamp is hooked to the balancer with an ex- 
tendible chain or cord so it can be as close as possible to the plants. These 
units vary as to the length and speed the lamp travels. Some are designed for 
one lamp, while others are able to move 6 lamps efficiently. A 6’ linear light 
balancer increases optimum coverage of light from 36 to 72 sq. ft. 


A homemade alternative to the commercial linear unit is the clothesline 
unit. It is simple to construct. Attach eyebolts at opposite ends of the ceiling 
or ceiling corners. Pulleys are attached to the eyebolts. Between the pulleys, 
a small diameter, heavy duty nylon cord is Strung in a loop. The HID is at- 
tached to the bottom of the loop. This is just like many of the clotheslines 
that are used in the city, with access from only one side. After the lamp is 
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mounted on the looped cord, it may be moved back and forth as often as 
desirable. The more often the better. Another variation of the same princi- 
ple stretches a nylon cord across the ceiling with a single pulley attached to 
it. Attach the lamp to the pulley, then move the lamp back and forth on the 
pulley overhead. One industrious person made a balancer out of an old 
garage door opener. The possibilities are endless! When using these types of 
units, make sure to watch the plant profile. Try to give the garden the most 
even distribution of light possible. 


The second type is the arc method. It uses a pivoting or hinge motion. 
The unit swivels from a boom on a wall or the ceiling overhead. The lamp(s) 
take an arc shaped path, covering a little more area than the linear method. 


There are two basic types of arc method: 1) wall mount units that swing 
back and forth in a partial arc on a motorized hinge. 2) ceiling mount units 
swivel back and forth on a full or partial arc. The lamp(s) in both types are 
suspended by an adjustable chain attached to a telescoping boom(s). 


Awd D. Manual clothsline method 
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F. Pulley on a cord method 


F. Plumbing fixture manual method 


Another type of arc method is a home made model employing 1” plumb- 
ing pipes. It bolts to the ceiling or is mounted on a wooden frame that is in 
turn affixed to the ceiling. This unit, like the clothesline unit, is non- 
motorized. The grower simply moves the lamp to a different location daily 
or as often as necessary to maintain an even garden profile. 


Some of the advantages to using the commercial light balancer is that it 
gives more intense light to more plants for less money. Several growers have 
reported light balancers make it possible to use fewer lamps and get the 
same yield. An increase of 25-35% in intense light coverage is afforded by 
light balancers. Two lamps, mounted on a motorized light balancer will do 
the job of three lamps. I prefer the motorized light balancers because they 
keep an even garden profile. Since the HID is already drawing about 9.2 
amperes, and is hooked up to a 15 or 20 ampere circuit, it would take 
another circuit to hang up another HID. The commercial balancer is easily 
plugged into the same timer and socket as the lamp. Since the motor for the 
balancer uses about one ampere (75-100 watts) of current it may be attached 
to the same circuit as the lamp with little risk of overload. This makes it very 
convenient for the grower and the expense is much less. 


Light balancers are used for only part of a plant’s life. It would be wor- 
thless to use it when the plants are huddled directly under the lamp. Using a 
balancer on too many seedlings or clones, causes them to s-t-r-e-t-c-h. One 
of the good things about the home made units is they do not have a par- 
ticular cycle they must complete. They are operated by hand and may be 
placed in any location for as long as desired. 


Cuttings and young seedlings are huddled below the HID when small and 
moved into larger containers when they are crowding one another. When 
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they are far enough apart that the light does not afford complete coverage, 
it is time to employ a light balancer. Before this time, a light balancer might 
not give them enough intense light and they may get leggy. 


Planter boxes or containers on wheels offer a good alternative to the light 
balancers. The containers are rotated daily. The wheels make this job a 
snap. The light reaches every corner of the garden without having to move 
the lamp. This method has essentially the same effect as moving the lamp 
overhead, but is more work because all plants have to be moved, rather than 
only one or two lamps. 


The 400 watt bulbs offer more even light distribution and the lamp can be 
closer to the plants since they have less heat build up than 1000 watt HID’s. 
The 400 watt bulbs offer certain advantages, especially if space is a pro- 
blem. One grower uses two of them in a narrow 4’ x 8’ room with amazing 
success. Another grower has the brightest closet in town! The 400 watt 
halides do have a longer life than the 1000 watt lamps, but share the same 
lumen maintenance curve. For the amount of lumens produced, their initial 
cost is much higher. However, their life is twice as long, about 20,000 
hours. If the 400 watt HID’s give you the best value for balanced light 
several ballasts may be looped together on the same 220 volt circuit. Ask an 
electrician for help. Do not use a 400 watt lamp in a 1000 watt system! It 
will work for the first 24 to 48 hours, then BOOM! The lamp and maybe the 
ballast will blow up, and who-knows-what else! 


Side lighting is another way to balance light. Of course this uses more 
electricity, but increases the amount of light available to the plants. Pro- 
bably the most efficient lamp to use in this case is the low pressure LP 
sodium, since its lumen-per-watt conversion is the best there is. The lamps 
are mounted where light intensity is marginal, along the walls, to provide 
side light. Fluorescent lamps could also be used, but the lumen-per-watt 
conversion is much less. Remember the LP sodiums must be used with the 
halide, which supplies all the blue light the plants need to balance the spec- 
trum. If you are really into getting the most light into the garden possible, 
you may want to employ all of these methods: side lighting and a light 
balancer. 


THE HID LAMP FAMILY 


Incandescent lamps create light by passing electricity through a very fine 
wire or filament. HID lamps make light by passing electricity through 
vaporized gas under high pressure. Fluorescent and low pressure (LP) 
sodium lamps create light by passing electricity through gaseous vapor 
under /ow pressure. All of these principles are relatively simple. 


All the HID lamps work on the same principle, passing or arcing electrici- 
ty through gas or vapor, rather than using a tungsten filament, like 
household incandescent bulbs. The gas is inside a heat resistant glass or 
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ceramic arc tube, sealed under high pressure. The materials contained in the 
arc tube dictate the colors or spectrum the lamp will produce, except for the 
effect of the phosphor coating. Passing electricity through vaporized 
elements is an easy enough principle, but putting it into action requires a lit- 
tle technology. 


LUMENS PER WATT = 


LUMENS + WATTS 


Super 29 


{ncandescent Tungsten Fluorescent Mercury Metal 
Sid. Halogen Grow-Lux Vapor Halide 


HP Sodium LP Sodium 


LUMEN-PER-WATT CHART 


The above chart shows various lamps with their lumen-per-watt conver- 
sion. This formula is used to measure the lamps efficiency: the amount of 
lumens produced for the amount of watts (electricity) consumed. Note the 
high lumen-per-watt conversion of the halides and sodiums. 
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Below is a diagram of a HID lamp. They may all work on the same princi- 
ple, however their starting requirements, line voltage, operating 
characteristics and physical shape are all unique to each lamp. Remember 
this; DO NOT TRY TO MIX AND MATCH BALLASTS WITH LAMPS! 
Just because a lamp fits a socket attached to a ballast, does not mean that it 
will work properly in it. The wrong lamp plugged into the wrong ballast 
adds up toa BURN OUT! 


RULE OF THUMB - Buy the entire HID system, ballast, lamp, 
socket, bulb and timer all at the same time from a reputable sup- 
plier to ensure the ballast and lamp go together. Make sure to get a 
written guarantee from the dealer. 


(1) line voltage 


(8) discharge stream 


(2) ballast __-» : ; 
(7) operating electrode @)igapacitan 


(6) starting electrode 


9 ti lectrod (5) starter 
(9) operating electrode O e tube 


The electricity or line voltage (1) flows through the ballast (2). The ballast 
is the box that contains a capacitor (3) that provides a high, fast, charge of 
electricity to start the lamps. Getting the electricity to flow between the elec- 
trodes (7) and (9) in the arc tube (10) requires a high voltage, charge or cur- 
rent. This current is sent through the starting mechanism of the lamp (5). In 
the HP sodium lamps, the starting electrode and the operating electrode are 
one in the same. 


The electricity is then arced or literally shot across the arc tube (10) from 
the starting electrode (6) to the operating electrode (9) at the other end of 
the arc tube. As soon as the arc is established and the gasses vaporize, the 
arc jumps from the starting electrode to the operating electrodes (7) and (9). 
Once the electricity is flowing across the tube, the elements slowly vaporize 
into the discharge stream (8). 


When the discharge stream (8) is working and the lamp warms up, the line 
voltage could run out of control, since there is an unrestricted flow of elec- 
tricity between the two electrodes. The ballast (2) regulates this line voltage 
by means of a wire coil wrapped around an iron core (4). By employing this 
core (4) the lamp is assured of having a constant and even supply of elec- 
tricity. 
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ABOUT BALLASTS 


All HID’s require a ballast. It is 
very important to buy the proper 
ballast for your HID. If possible, buy 
the assembled unit from a retailer 
listed in this book, Sinsemilla Tips or 
High Times. Buy a component parts 
kit if low on capital and you want to 
assemble it yourself. 


Ballast kits may be ordered from 
Dansco, G.E., Sylvania, Universal or 
Westinghouse. Assembly instructions 
are in the form of a wiring diagram 
glued to the side of the transformer. 
The kits contain a transformer core, 
cooling capacitor, containing box and 
sometimes wire. If you wish to pur- 
chase the components separately, 
core manufacturers are Jefferson 
(Noted as being the quietest, a real 
concern to apartment dwellers or to 
people with nosy neighbors) Ad- 
vance, G.E., Jefferson and Sola. 
Capacitor manufacturers are Cornell, 
G.E., Duviler and Dayton. If you are 
not familiar with electrical compo- 
nent assembly and reading wiring 
diagrams, it is best to purchase the 
assembled ballast in a package con- 
taining the lamp and hood from one 
of the many HID distributors. 


Do not buy used parts from a junk yard or try to use a ballast if unsure of 
its capacity. Just because a bulb fits a socket attached to a ballast, does not 
mean that it is the proper system. The best way to grow a miserable garden 
is to try to save money on the ballast. 


Even though HID’s have specific ballasting requirements, the ballasts 
have a good deal in common. Probably the most common characteristic 
they all have is noise. This noise could drive some people to great fits of 
paranoia! The quietest brand of core, the part that makes all the noise, is 
Jefferson. Ballasts operate at 90 to 150° F. Touch a strike anywhere kitchen 
match to the side to check if it is too hot. If the match lights, the ballast is 
too hot and should be taken into the shop before it creates an accident or 
burns out. Heat is the number one ballast destroyer! Ballasts are manufac- 
tured with a protective metal box. This outer shell safely contains the core, 
capacitator and wiring. Never build another box around a ballast. It will 
cause excessive heat and maybe even start a fire! 
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More expensive ballasts are equip- 
ped with ventilation fans to maintain 
cool operating temperatures. A fan is 
not necessary unless there are many 
ballasts in a small room and ventila- 
tion is inadequate. Air vents will 
allow a ballast to run cooler, but are 
really not necessary. The vents should 
protect the internal parts and not be 
prone to letting water splash in. 


Handle 


Some industrial ballasts are sealed 
in fiber glass or similar material to 
make them weather proof. These 
ballasts are not recommended. They 
were designed for outdoor use where 
heat buildup is not a problem. In- 
doors the protection of the sealed unit 
from weather is not necessary and 
could create excessive heat. 


«— metal 
"L” bracket 


Make sure the ballast has a handle on it. A small 400 watt halide ballast 
weighs about 30 Ibs. and a large 1000 watt HP sodium ballast tips the scales 
at about 55 Ibs. This small, heavy box is very awkward to move with no 
handle. 


Most ballasts sold by HID stores are set up for a 110 volt current found in 
all homes. Some of them may be ready for 220 volt service. It is usually 
easiest to use the regular 110 volt system because their outlets are more com- 
mon. The 220 volt systems are normally used when several lamps are 
already taking up space on other 110 volt circuits. Changing most ballasts 
from 110 volts to 220 volts is a simple matter of moving a couple of wires. 
Consult the wiring diagram in each ballast for specific instructions. There is 
no difference in the electricity consumed by using either 110 or 220 volt 
systems. The 110 volt system draws about 9.5 amperes and a HID on a 220 
volt current draws about 4.3 amperes. Both use the same amount of elec- 
tricity! This brings us to OHM’s LAW: Volts x Amperes = Watts. 


220 volt ballasts are easy to loop together. Up to 4 ballasts may be wired 
in a series circuit on a 220 volt 30 ampere circuit. This is the most efficient 
way to use HID ballasts. There is less resistance for electricity when ballasts 
are wired in a series circuit. Less electricity is lost when transmitted. I advise 
only electricians try this relatively simple procedure. There is a lot more cur- 
rent flowing with more ballasts and grounding requirements increase. Any 
competent electrician should be able to loop them together. 
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The ballast has a lot of electricity flowing through it. DO NOT TOUCH 
THE BALLAST WHEN OPERATING! Do not place the ballast directly 
on the damp floor, or any floor. Always place it up off the floor and protect 
it from possible moisture. The ballast should be suspended in the air or ona 
shelf attached to the wall. It does not have to be very high off the ground, 
just far enough to keep it dry. 


There are remote and attached ballasts. The remote ballast is the best for 
most indoor situations. It may easily be moved and placed near the floor to 
radiate heat in a cool portion of the grow room or placed outside if the 
room is too hot. The attached ballasts are fixed to the hood, require more 
overhead space, are very heavy and tend to create more heat around the 
lamp. 


Ballasts may be manufactured with an attached timer. These units are 
very convenient, but the timer should be constructed of heavy duty heat 
resistant materials. If it is light weight plastic, it could easily melt under the 
heat of the ballast. 


A good ballast manufacturer will place a 10 ampere fuse inside the 
ballast. This is a double safeguard against anything happening and destroy- 
ing the lamp or causing a fire. 


HIGH INTENSITY DISCHARGE LAMPS 


Artificial light from the High Intensity Discharge (HID) lamp family may 
be used to duplicate growth responses induced in cannabis by natural 
sunlight. This may be seen by comparing charts on HID spectral emission 
(pages 57 & 60) with the chart on photosynthetic response, chlorophyll syn- 
thesis and positive tropism (page 32). 


The HID lamp family contains mercury vapor, metal halide, and High 
Pressure (HP) sodium lamps. 


The two most popular HID wattages are 400 and 1000. Over 90% of the 
bulbs sold are the 1000 watt type. Value is the main reason. The 1000 watt 
system costs about the same as the 400 watt system, but is more efficient in 
its lumen-per-watt conversion and produces more than twice as much light. 
By employing a light balancer, uniform light distribution is no longer a pro- 
blem. The smaller 400 watt systems are great for a closet or a space that is 
2-6’ square. The smaller 400 watt HID’s are similar to the larger 1000 watt 
systems, only smaller, producing less light and heat. Their color spectrum is 
almost identical to their big brothers. The 400 watt halides last about twice 
as long as the 1000 watt, but both have the same lumen maintenance curve! 
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MERCURY VAPOR LAMPS 


The mercury vapor lamp is the oldest and best known member of the HID 
family. The HID principle was first used with the mercury vapor lamp 
around the turn of the century, but it was not until the mid 1930’s that the 
mercury vapor lamp was really employed commercially. 


As the lumen-per-watt chart shows (page 48), the mercury vapor lamps 
produce only 60 lumens-per-watt. A comparison of the spectral energy 
distribution (above chart) of the mercury vapor and the photosynthetic 
response chart (page 32) will show you this is a poor lamp for horticulture. 
Not only is it expensive to operate, but it produces most of its color in areas 
that are not helpful to plant growth. 


VIOLET 


KU 


60 


w 


ENERGY FMIFTED WATTS PER 10 NANOMETERS 


it EL 3 nit A ms Lä MEGT- 
350 400 450 500 550 600 650 700 


SPECTRAL ENERGY DISTRIBUTION OF 1000 WATT MERCURY VAPOR LAMP 


The old mercury vapor lamps produce light by arcing electricity through 
mercury and a little argon gas which is used for starting. They come in sizes 
from 40 to 1000 watts. They have fairly good lumen maintenance and a fair- 
ly long life. Most wattages last up to three years at 18 hr. daily operation. 


The mercury usually requires a separate ballast, however, there are a few 
low wattage bulbs that have a self contained ballast. All to often these 
ballasts are scrounged from junk yards or who-knows-where and used in 
place of halide or HP sodium ballasts. People who used or tried to modify 
these ballasts for use with another HID, had all kinds of problems and still 
had to buy the proper ballast in the end. Remember, trying to save money 
ona ballast usually costs more in produce that was not realized. 


In summary, the mercury vapor lamp produces a color spectrum that is 
not as efficient as the halide or HP sodium for indoor marijuana cultiva- 
tion. It is NOT the lamp to use if you want any kind of garden at all! 
Growers that have used them paid more for electricity and their garden 
yielded much less. 
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METAL HALIDE SYSTEMS 


The metal halide HID lamp is the most efficient source of artificial white 
light available to the horticulturist today. It comes in 175, 250, 400, 1000 
and 1500 watt sizes. They may be either clear or phosphor coated and all re- 
quire a special ballast. Most growers do not consider using the 175 or 250 
watt halides. The 1500 watt halide is also avoided due to its relatively short 
2000 to 3000 hour life and incredible heat output. Most growers prefer the 
1000 watt halide and those with small growing areas, the 400 watt. 


Three major metal halide manufacturers are General Electric 
(Multivapor)*®, Sylvania (Metalarc)’ and Westinghouse (Metal Halide). 
Each manufacturer has a super version of the halide. The Super Metalarc, 
the High-output Multivapor and the Super Metal Halide fit the standard 
halide ballast and fixture. They produce about 25% more lumens than the 
standard halides. These super halides cost about $10 more than the stan- 
dard, but are well worth the money. 


The clear halides are the most commonly used by indoor growers. This 
lamp is the brightest white lamp around. It supplies the most lumens of the 
best possible spectrum for plant growth. The clear halide works well for 
seedling, vegetative and flower growth. 


The phosphor coated 1000 watt halides emit a more diffused light and are 
easy on the eyes, emitting less ultraviolet light than the clear halides. They 
produce the same initial lumens and about 4,000 fewer lumens than the stan- 
dard halide and have a slightly different color spectrum. The phosphor 
coated halides have more yellows, less blue and ultraviolet light. Growers 
using the phosphor coated lamps say: ‘‘One (phosphor bulb) seems to even 
out the color spectrum when more than four clear lamps are used”. Some 
growers prefer the phosphor coated halide to the HP sodium for flowering, 
saying it is the best all round bulb. 


ê G.E. also produces the ‘‘I-Line Multivapor,”’ available in 325, 400 and 1000 wattages. They 
are designed to work in most mercury vapor fixtures and ballasts, but WILL NOT WORK in 
small mercury ballasts containing peaking capacitors or two-lamp types. Mercury vapor 
ballasts are less expensive (because nobody wants them) and the I-line Multivapor will produce 
about 2,500 less lumens than the standarchalide. If you should decide to use a mercury ballast, 
purchase a new one. Used ballasts are notorious for malfunctions and blowing out bulbs. G.E. 
publishes ‘‘Ballast Compatibility List for G.E. I-Line Multivapor Lamps’’ that should be con- 
sulted before purchasing a ballast. 


7 Sylvania produces the ‘‘Metalarc Swingle” that is very similar to the G.E. [-Line Multivapor. 
The swingle is made for use in many mercury vapor ballasts, and as with the I-Line, is not as ef- 
ficient. I recommend neither lamp be used. If you must use one, write the factory for ballast 
specifications before buying a ballast. 


54 


The 1000 watt super clear and super phosphor coated halides are the 
most common halides used to grow marijuana. Compare energy distribu- 
tion charts and lumen output of all three lamps to decide which lamp offers 
the most desirable characteristics for your garden. Typically, the home 
grower starts with the 1000 watt Super Metalarc (Sylvania), High-output 
Multivapor (G.E.) or Super Metal Halide (Westinghouse). 


(5) bulb, jacket or envelope 


(3) spring dome supports 


(9) tube harness 


(10) lead wire 


(7) main electrodes 


(1) arc tube 


(8) starting electrode 


(6) bimetal shorting switch 


(10) resistor 


(4) spring neck supports 


— mogul threaded base 


DIAGRAM OF A HID LAMP 


CONSTRUCTION AND OPERATION 


The metal halide lamps produce light by passing or arcing electricity 
through vaporized argon gas, mercury, thorium iodide, sodium iodide, and 
scandium iode within the quartz arc tube (1). At the end of the arc tube is a 
heat reflecting coating (2) to control temperature during operation. Spring 
supports in the neck (4) and dome (3) of the outer bulb or envelope (5) 
mount the arc tube frame (9) in place. The bimetal shorting switch (6) closes 
during lamp operation, preventing voltage drop between the main electrode 
(7) and the starting electrode (7). Most bulbs are equipped with a resistor 
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(10) that keeps the bulb from shattering under temperature stress. The outer 
bulb functions as a protective jacket, contains the arc tube and starting 
mechanism, keeping them in a constant environment as well as absorbing 
ultraviolet radiation. Protective goggles that filter out ultraviolet rays are a 
good idea if you spend much time in the grow room or if you are prone to 
staring at the HID! 


CAUTION: IF OUTER BULB SHATTERS, TURN OFF (UN-PLUG) 
LAMP IMMEDIATELY. DO NOT LOOK AT OR GET NEAR THE 
LAMP UNTIL IT COOLS DOWN. When the outer bulb breaks, it is no 
longer able to absorb ultraviolet radiation. This radiation is very harmful 
and will burn skin and eyes if exposed. BE CAREFUL! 


Initial vaporization takes place in the gap between the main electrode (7) 
and the starting electrode (8), when a high starting voltage is applied. When 
there is enough ionization, electricity will arc between the main electrodes 
(7). As the lamp warms up, the metal iodide additives begin to enter the arc 
stream. After they are in their proper concentrations in the arc tube, the 
characteristic bright white light is emitted. This process takes about 3-5 
minutes. NOTE: The metal halide arc system is very complex and requires a 
seasoning period of 100 hours operation for all of its components to 
stabilize. 


If a power surge occurs and the lamp goes out or the lamp is turned off, it 
will take 5-15 minutes for the lamp to restart. The gasses inside the arc tube 
must cool before restarting. 


When the lamp is started, incredible voltage is necessary for the initial 
ionization process to take place. Turning the lamp on and off more than 
once a day causes UNNECESSARY STRESS on the HID system and WILL 
SHORTEN ITS LIFE. 


15°] (8°, 
The metal halides operate most ef- A. 
ficiently in a vertical + /- 15° position 
(see diagram a.) When operated in 
positions other than +/- 15° of ver- 
tical, lamp wattage, lumen output 
and life will decrease; the arc bends, 
creating non-uniform heating of the 
arc tube wall, resulting in less effi- 
cient operation and shorter life. 
There are special lamps made to 
operate in the horizontal or any other 
position other than +/- 10° (see 
diagram b.). These bulbs have HOR 
stamped on the crown or base. HOR 
IS NOT AN ABBREVIATION FOR 
HORTICULTURE! IT REFERS TO 
HORIZONTAL! 
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ENERGY EMITTED - WATTS PER 10 NANOMETERS 
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SPECTRAL ENERGY DISTRIBUTION OF 1000 WATT METAL HALIDE LAMP 
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LUMEN MAINTENANCE AND LIFE 


Metal halides have very good lumen maintenance and a long life. The 
decline in lumen output over the lamp’s life is very gradual. The average life 
of a halide is about 12,000 hours, almost 2 years of daily operation at 18 
hours. Many will last even longer. The lamp reaches the end of its life when 
it fails to start or come up to full brilliance. This is usually caused by 
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X Successful growers change the bulb before it burns out. This is about every 12-18 months or 
6500 hours. This insures maximum light intensity 
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deterioration of lamp electrodes over time, loss of transmission of the arc 
tube from blackening, or shifts in the chemical balance of the metals in the 
arc tube. I do not advise to wait until the bulb is burned out before it is 
changed. An old bulb is inefficient and costly. Replace bulbs about every 
12-18 months or 6500 hours. Electrode deterioration is greatest during star- 
ting and is usually the reason for the end of lamp life. DO NOT START 
THE HALIDE MORE THAN ONCE A DAY AND USE A TIMER! 


The halide may produce a stroboscopic (flashing) effect. The light will 
appear bright, then dim, bright, dim, etc. This flashing is the result of the 
arc being extinguished 120 times every second. Illumination usually remains 
constant, but it may pulsate a little. This is normal and nothing to worry 
about. 


HALIDE BALLASTS 


Read ‘‘About Ballasts” pages 50-52. The ballast for a 1000 watt halide 
will operate standard, clear and phosphor coated and super, clear and 
phosphor coated halides on a 110 or 220 volt current. A different ballast is 
required for the 400 watt halides; it will operate all 400 watt halides: super 
or standard, clear or phosphor coated. The ballasts must be specifically 
designed for the 400 or 1000 watt halides, since their starting and operating 
requirements are unique. 


HIGH PRESSURE SODIUM LAMPS 


The most impressive fact about the 1000 watt high pressure sodium vapor 
lamp is that it produces 140,000 initial lumens. That’s one heck of a lot of 
light! The HP sodium is also the most efficient HID lamp available. It 
comes in 35, 50, 70, 100, 150, 200, 250, 310, 400 and 1000 wattages. All, ex- 
cept for the 200 and 1000 watt bulbs (which are only available in clear) may 
be either clear or phosphor coated. All HP sodium vapor lamps have their 
own unique ballast. HP sodium lamps are manufactured by G.E. 
(Lucalox), Sylvania (Lumalux)* and Westinghouse (Ceramalux)°® . As with 
the halides, most growers find the best value is with the 1000 watt HP 
sodium rather than the 400 watt. 


The HP sodium lamp emits an orange-like glow that could be compared 
to the harvest sun. The color spectrum is highest in the yellow, orange and 
red end. These colors promote flower production. Marijuana’s light needs 
change when flowering; it no longer needs to produce so many vegetative 


ë The Unalux comes in 150, 215, 360, and 880 wattages and may only be used in certain 220 
volt mercury vapor systems. Sylvania makes a ballast tester that tests mercury vapor sockets 
and ballasts for Unalux retrofit capabilities. The mercury vapor sockets and ballasts are 
cheaper, but the largest Unalux (880 watts) has much lower lumen output than the standard 
1000 watt HP sodium vapor. If using a Unalux, consult the nearest Sylvania sales office for 
further information. 


°The Cermalux has a color corrected spectrum. It produces a little more blue than other HP 
sodiums. 
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cells. In fact, vegetative growth slows and eventually stops during bloom- 
ing. All the plant’s energy and attention is focused on flower production so 
it may complete its annual life cycle. Light from the red end of the spectrum 
stimulates floral hormones within the plant, promoting more flower pro- 
duction. When using a HP sodium lamp, flower volume and weight may in- 
crease 20% or more, depending on strain of seed and growing conditions. 
Many growers, using a 10’x10’ room, will retain the 1000 watt halide and 
add a 1000 watt sodium during flowering. This not only more than doubles 
available light, it increases the red end of the spectrum, causing flowers to 
form and grow like crazy. This 1:1 ratio (1 halide and 1 HP sodium) is a 
popular combination for flowering. 
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RELATIVE ENERGY EMITTED HP SODIUM 


(4) neck mount support 


OPERATION AND CONSTRUCTION 


The HP sodium lamp produces light by passing electricity through 
vaporized sodium and mercury within an arc tube (1). A little bit of xenon 
gas, used for starting, is also included in the arc tube. The HP sodium lamp 
is totally different from the metal halide in its physical, electrical, and color 
spectrum characteristics. An electronic starter works with the magnetic 
component of the ballast to supply a short, high voltage pulse. This elec- 
trical pulse vaporizes the xenon gas and initiates the starting process that 
takes 3-4 minutes. Electricity passes or arcs between the two main electrodes 
(6) and (7). If the lamp,is turned off, or power surge occurs and the lamp 
goes out, the gasses in the tube will usually need to cool 3-15 minutes before 
restarting is possible. 


(3) dome mount support 


(2) outer bulb, 
envelope or jacke 


(7) monolithic end seals with 
electrode 


(1) ceramic arc tube 


(5) arc tube mount 


vacuum 


mogul 
screw base 
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Similar to the metal halide, the HP sodium has a two bulb construction, 
with an outer protective bulb (2) and inner arc tube (1). The arc tube’s 
frame is mounted (5) by spring supports in the dome (3) and neck (4). The 
outer bulb or jacket protects the arc tube from damage and contains a 
vacuum, reducing heat loss from the arc tube. The sodium, mercury and 
xenon gas are contained within the arc tube and have a constant operating 
temperature, and the lamp may be operated in any position (360°). 
However, most prefer to hang the lamp overhead in a vertical operating 
position. 
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BURNING HOURS (IN THOUSANDS) 
MORALITY CURVE OF 1000 WATT HP SODIUM LAMP 


The HP sodium lamps have the longest life and best lumen maintenance 
of all HID lamps. Eventually the sodium bleeds out through the arc tube; 
over a long period of daily use, the sodium to mercury ratio changes, caus- 
ing the voltage in the arc to rise. Finally the arc tube’s operating voltage will 


K For best results, change the H.P. Sodium bulb after 15, 000 hours of operation 
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rise higher than the ballast is able to sustain. At this point, the lamp will 
start, warm-up to full intensity, then go out. This sequence is then repeated 
over and over, signaling the end of the lamps life. The life of a 1000 watt 
HP sodium lamp will be about 24,000 hours, or 5 years, operating at 12 
hours per day. As with other HID’s, HP sodiums should be replaced before 
the end of their rated life. 


SODIUM BALLASTS 


Read “About Ballasts’ pages 50-52. A special ballast is required 
specifically for the 400 or the 1000 watt HP sodium lamp. The lamp has uni- 
que operating voltages and currents during start-up and operation. These 
voltages and currents do not correspond to similar wattages of other HID 
lamps. As with the halide ballast, I recommend purchasing it from a HID 
lamp store rather than in a component kit. 


INCANDESCENT LAMPS 
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SPECTRAL ENERGY DISTRIBUTION OF INCANDESCENT LAMP 


The incandescent lamp is the electric lamp invented by Thomas Edison. 
Light is produced by sending electricity through the filament, a super fine 
wire inside the bulb. The filament resists the flow of electricity, heating it to 
incandescence (causing it to glow). The incandescent bulbs work on or- 
dinary home current and require no ballast. Filaments may be of many 
shapes and sizes, but are nearly always made of the tough heat resistant 
tungsten. They come in a wide range of wattages and constructions for 
special applications. Most lamps used in homes for Christmas trees, interior 
lighting and refrigerators are incandescent lamps. 
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There are many types of incandescent lamps. They usually use a tungsten 
filament with a glass bulb construction and threaded base that fits 
household sockets. The bulb is usually under a vacuum or contains some 
type of gas to minimize wear on the filament. 


Most incandescents have a spectrum in the far red end, but there are some 
incandescent grow lamps that have a more even spectrum. Incandescent 
lamps are so expensive to operate and produce so few lumens-per-watt, that 
they are not really worth using. They are most efficiently used as a source of 
bottom or soil heat for clones rooting under cool fluorescents. A few 
growers use incandescents during flowering to help promote more and 
heavier tops. 


TUNGSTEN HALOGEN LAMPS 
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ENERGY DISTRIBUTION OF TUNGSTEN HALOGEN LAMP 


The tungsten halogen lamp was originally called Jodine Quartz lamp. 
This is because the outer tube is made of heat resistant quartz and the main 
gas inside the quartz tube was iodine, one of the five halogens'®. There are 
many variations to this quartz halogen or quartz tungsten lamp (See: draw- 
ing above). Today, bromine, one of the halogens, is used most often in the 


The five halogens are any of the five elements: fluorine, chlorine, bromine, iodine and 
astatine. 


64 


lamps, so the name halogen covers all of the gasses in the arc tube. The 
tunsten lamps are very similar to the incandescents. They use a tungsten 
wire filament, use a sealed bulb and and are very expensive to operate: their 
lumen-per-watt output is very low. Tungsten halogens, like incandescents, 
run on a 110 volt current and require no ballast. They are as inefficient to 
operate as the incandescents (See: Lumen-per-Watt Chart, page 48). Their 
color spectrum is in the far red end with 10-15% in the visible spectrum. 


LP SODIUM LAMPS 


rT Ne aa 
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Solid Sodium Metal 


Low Pressure (LP) sodium lamps come in 55, 90, 135, and 180 wattages. 
Their lumen-per-watt conversion is the highest of all lamps on the market 
today. More Careful inspection of the color spectrum chart above, shows 
that it is monochromatic or only produces light in one very narrow portion 
of the spectrum, at 589 nm. The LP sodium lamp emitts a yellow glow. Col- 
ors are not distinguished and appear as tones. 


LP sodium lamps are supplied by Westinghouse. Their main use in in- 
dustry has been for security or warehouse light. 


Each wattage requires its own unique ballast and fixture. The ballast or 
transformer regulates electric current and is located inside the fixture. The 
fixture for a 180 watt lamp is just a little larger than a fixture for two 40 
watt 4’ fluorescent tubes. 


Westinghouse (Phillips Corp.) is the only supplier of LP sodium lamps. 
The ballast and fixture for a LP sodium cost about $200. As with other 
lamps, I advise to purchase the lamp, ballast, and fixture from a reputable 
supplier and in the same package. 


The LP sodium must be used with a metal halide lamp to stimulate 
photosynthesis and chlorophyll synthesis. LP sodium lamps work well for 
side lighting or in areas with high electrical rates. 
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ENERGY DISTRIBUTION OF LP SODIUM LAMP 


This lamp has the unique quality of maintaining 100% of the lumen out- 
put throughout life. There is no gradual decrease in the lumen output over 
time like with other discharge lamps. The LP sodium lamp will burn out all 
at once: this happens at about 18,000 hours. 


The basic design of the LP sodium lamp is essentially the same as it was 
when first introduced to the market in 1932. Like HID lamps, the LP 
sodium has a two bulb construction. The arc tube is made of lime borate 
glass and contains a mixture of neon, argon, and pure sodium metal. The 
neon and argon begin to glow after electricity enters the arc tube. As the gas 
mixture gives off increasing amounts of heat, the sodium metal, which is 
still in the solid form, begins to vaporize. A yellowish glow is soon emitted 
from the vaporized sodium. 


Fixtures can be lightweight plastic due to low outside bulb temperatures. 
The LP sodium lamp conserves energy by keeping heat inside the lamp. A 
special reflective coating on the outer tube allows light to pass out while 
heat remains inside. A vacuum is formed between the outer and inner tubes, 
conserving heat even more. 


To ensure a long life of the lamp, they should be operated horizontally. 
Do not let them operate at more than 20% + /- of horizontal. 


Pure sodium metal will react with air or water and explode. There is 
about one gram of sodium in a 180 watt LP sodium lamp. Not enough to 
cause a big explosion, but enough to handle carefully. When disposing of a 
LP sodium bulb, place it in a dry, plastic garbage can and break it. 
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FLUORESCENT LIGHT 


Until the HID’s were developed, fluorescent light was the most efficient 
and widely used form of artificial light available to the indoor grower. Some 
fluorescents boast a spectrum almost identical to the sun, but they are just 
not bright enough to grow marijuana efficiently. Today, these lamps are 
most efficiently used as a light source to root cuttings. Fluorescent lamps 
are long glass tubes, and found in many commercial and residential 
buildings. They come in a wide variety of lengths, from 1 to 12 ft. Most 
growers have found the 4’ and 8’ tubes the easiest to handle and most readi- 
ly available. 


Fluorescent tubes come in several different wattages or outputs and 
ballast have different wattages. Both tubes and ballasts are made by several 
companies. The standard or regular tubes use about 10 watts per linear 
foot. A four foot tube uses about 40 watts, 8 ft.: 80 watts, etc. High Output 
(HO) tubes use about 50% more watts per linear foot and emit about 40% 
more light than the standard. These fluorescents use the standard ballast. 
Very High Output (VHO) use almost 3 times as much electricity, and pro- 
duce more than twice as much light as the standard fluorescent. VHO 
fluorescents are more expensive and more difficult to find. VHO tubes also 
require a special ballast. They may be ordered from the manufacturer or 
purchased from the wholesaler. 


Fluorescent lamps work very well to root cuttings. They supply cool, dif- 
fused light in the proper color spectrum to promote root growth. The VHO 
are more expensive, but are preferred for their high lumen output. None the 
less, if low on capital, a grower may use any fluorescent lamp to root cut- 
tings. The only drawback to using the less luminous standard or HO 
fluorescents is that cuttings may take a few days longer to root. 
Fluorescents, like HID’s, diminish in intensity the further away from the 
light source. Since fluorescents produce much less light than HID’s, they 
must be very close (2”- 4”) to the plants for best results. 


A few growers hang extra fluorescent lamps with HID’s to increase light 
intensity. This works OK, but I have found fluorescents to be more trouble 
than they are worth for anything but rooting cuttings. When using them in 
conjunction with HID’s, fluorescents must be very close to plants to pro- 
vide enough intense light to do any good. Fluorescents may also shade 
plants from HID light and generally get in the way. 


Power twist or grove type lamps offer additional lumens in the same 
amount of linear space. The deep, wide groves (See: drawing page 69) gives 
more glass surface area and more light output! Several companies market 
these power-twist type fluorescents. 


Fluorescent bulbs and fixtures are relatively inexpensive. Two, 4’ bulbs 
and a fixture will usually cost from $20 to $30. Clones root best with 18 
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hours of light, but some growers prefer 24 hours. Cloning for sex DOES 
NOT WORK WELL WITH FLUORESCENT LIGHT. 


The fluorescents have a wide variety of spectrums. Sylvania has the Gro- 
Lux and the Wide Spectrum Gro-Lux. The Standard Gro-Lux is the lamp to 
use for starting clones or seedlings. It is designed to be used as the only 
source of light, having the full spectrum necessary for photosynthesis and 
chlorophyll production. The Wide Spectrum Gro-Lux is designed to supple- 
ment natural light and covers the blue to far red regions. Westinghouse has 
the Agro-Light that produces a very similar spectrum to the sun. Warm 
White and Cool White bulbs used together, make excellent lamps to root 
clones under, especially if they are VHO. 
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D. 
A. Standard Grow Lux C. Power Grove 
B. Power Twist D. U Shaped Tube 
CONSTRUCTION AND OPERATION 


Like the HID family, the fluorescents require an appropriate fixture, con- 
taining a ballast (much smaller than the HID ballast) and the ordinary 
110-120 volt house current. The fixture is usually integrated into the reflec- 
tive hood. There are several types of fixtures. Some have one pin on each 
end while others are two pin types. If purchasing new tubes, make sure the 
bulb fits the fixture. The fixture may contain 1, 2 or 4 tubes. 


The ballast, which is contained in the fixture, radiates almost all of the 
heat produced by the system. The ballast is located far enough away from 
standard tubes that plants can actually touch them without being burned. 
VHO tubes might burn tender plants if they get too close. 


The ballast or transformer regulates electricity. Most ballasts and fixtures 
are for use with standard 40 or 80 watt tubes. Special ballasts are required 
Jor VHO fluorescent tubes. The operating requirements of VHO lamps are 
greater, due to the increase in current, than the standard fluorescents. I ad- 
vise to order the VHO ballast, fixture and tubes at the same time and from a 
reputable supplier. 


The ballast reduces the current in the tube to the operating voltage re- 
quired by a particular lamp. The ballast will normally last 10-12 years. Used 
fluorescent fixtures (unlike used mercury vapor ballasts) are generally ac- 
ceptable to use. The end of life is usually accompanied by smoke and a 
miserable chemical odor. When the ballast burns out, simply remove it (or 
take the entire fixture to the nearest electrical supply store) and buy a new 
one to replace it. Be very careful if the ballast has brown slime or sludge on 
or around it. This sludge could possibly contain PCB’s. If the ballast con- 
tains the sludge, throw it away! Most modern fluorescents are self starting, 
but older fluorescents require a special starter. This starter may be in- 
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tegrated into the body of the fixture and hidden from view, or be a small 
metal tube (about 1” in diameter and 1/2” long), located at the end of the 
fixture on the underside. The latter starters are replaceable, while the 
former require a trip to the electrical store. 


Most electrical supply stores are able to test starters. If your fluorescent 
fixture does not work, and you are not well versed on fluorescent 
troubleshooting, simply take it to the nearest electric store and ask for ad- 
vice. Make sure they test each component and tell you why it should be 
replaced. 


The tubular glass bulb is coated on the inside with phosphor. The mix of 
phosphorescent chemicals in the coating and the gasses contained within 
determine the spectrum of colors emitted by the lamp. The bulb contains a 
blend of inert gasses: argon, neon or krypton and mercury vapor, sealed 
under low pressure. Electricity arcs between the two electrodes, located at 
each end of the tube, stimulating the phosphor to emit light energy. The 
light emission is strongest near the center of the tube and somewhat less at 
the ends. If rooting just a few cuttings, place them under the center of the 
fixture for best results. 


Once the fluorescent is turned on, it will take a few seconds for the bulb 
to warm-up before an arc can be struck through the tube. Fluorescents 
blacken with age, loosing intensity. I recommend to replace bulbs when they 
reach 70% of their stated service life listed on the package or label. A 
flickering light is about to burn out and should be replaced. Life expectancy 
ranges from 9,000 hours (1 1/4 yrs. at 18 hrs. daily operation) with VHO 
tubes to 18,000 hours (2 1/2 yrs. at 18 hrs. daily Operation) with the stan- 
dard. 


ABOUT BULBS 


HID bulbs are tough and durable. They survive being shipped many miles 
by uncaring carriers. Once the bulb has been used a few hours, the arc tube 
blackens and the internal parts become somewhat brittle. After a bulb has 
been used several hundred hours, a good bump will substantially shorten its 
life and lessen its luminescence. 


Never remove a warm lamp. The heat makes them expand within the 
socket. A hot bulb is more difficult to remove and it must be forced. A 
special electrical lubricant may be used (vaseline works too) that is lightly 
smeared (it only takes a dash) around the mogul socket base to facilitate 
screwing it in and out. 


Always keep the bulb clean. Wait for it to cool and wipe it off every 2-4 
weeks with a clean cloth. Dirt will lower lumen output. 


Store HID’s that are not being used in the same box that they were pur- 
chased. 
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Please read the following rules of disposal before laying a faithful HID to 
rest. 


1) Break the lamp outdoors in a container. Hit it a couple of inches from 
the base with a hard object. Take care to avoid shattering glass as the bulbs 
are under vacuum. 


2) The lamps contain materials that are harmful to the skin, so contact 
should be avoided and protective clothing should be used. 


3) Once the lamp is broken, place it in a plastic bag, then throw it away. 


4) Under no conditions is the bulb to be placed ina fire. 


ABOUT ELECTRICITY 


The basics of electricity really do not need to be understood to grow in- 
doors, but understanding the basics may save you money, time and the 
shock of your life. First, simple electrical concepts and terms are defined 
and briefly discussed. Once these terms are understood, you will be able to 
see the purpose of fuses, wire thickness (gauge), amperes on a circuit, the 
importance of ground and the necessity to develop safe habits. 


Before anything electrical is touched, please remember the rule below. 
RULE OF THUMB - Work backwards when installing electrical 


components or doing wiring. Start at the bulb and work towards 
the plug-in. Always plug in the cord last! 


Ampere (amp) - is the measure of electricity in motion. Electricity can be 
looked at in absolute terms of measurement just as water can. A gallon is an 
absolute measure of a portion of water, a coulomb is an absolute measure 
of a portion of electricity. Water in motion is measured in gallons per se- 
cond and electricity in motion is measured in columbs per second. When an 
electrical current flows at one columb per second, we Say it has one ampere. 
I guess we could say columb per second, but it would sound a little weird, 
because everybody uses amperes! 


Breaker Box - Electrical circuit box containing breaker switches. 


Breaker Switch - ON/OFF safety switch that will turn the electricity OFF 
when the circuit is OVERLOADED. 


Circuit - the circular path that electricity travels. If this path is interrupted, 
the power will go off. If this circuit is given a chance, it will travel a circular 
route through your body! Never give it a chance! 


Conductor - something that is able to carry electricity easily. Copper, steel 
and water are good electrical conductors. 
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Fuse - Electrical safety devise consisting of a fusible metal that MELTS and 
interrupts the circuit when OVERLOADED. NEVER REPLACE FUSES 
WITH PENNIES OR ALUMINUM FOIL!! THEY WILL NOT MELT 
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AND INTERRUPT THE CIRCUIT WHEN OVERLOADED. THIS IS 
AN EASY WAY TO START A FIRE! 


Fuse Box - Electrical circuit box containing fuses. 


AMP AMPS 
RATING AVAILABLE OVERLOAD 
15 13 14 
20 16 17 
2S 20 21 
30 24 25 
40 32 33 


CAUTION! THE HID LAMP OPERATED ON AN OVERLOADED 
CIRCUIT WILL BLOW FUSES, SWITCH OFF BREAKERS OR BURN 
WIRING. IT COULD WRECK THE HID SYSTEM, EVEN START A 
FIRE. PAY ATTENTION!! 


RULE OF THUMB - use only one 1000 watt HID for each 15/20 
ampere circuit. 


Ground - means to connect electricity to the ground or earth. Safety is the 
reason for ground. If a circuit is properly grounded, and the electricity 
travels somewhere it is not supposed to, it will go via the ground wire into 
the ground and rendered harmless. Electricity will travel the path of least 
resistance. This path must be along the ground wire. It is OK to have several 
ground wires if you are really paranoid! 


The ground is formed by a wire (usually green or bare copper) that runs 
parallel to the circuit and is attached to a metal ground stake. All the cir- 
cuits in the home are then attached to the ground stake. Metal water and 
sewer pipes serve as excellent conductors for the ground. They are all at- 
tached to one another. Water pipes conduct electricity well and are all in 
good contact with the ground. 
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l The entire system, pipes, copper wire, and metal ground stake conduct 
| any misplaced electricity safely into the ground. 


The ground wire is the third wire with the big round prong. The ground 
runs through the ballast all the way to the hood. 


HID systems must have a ground that runs a continual path from the 
socket, through the ballast to the main fuse box, then to the house ground. 
See: drawing above. 


Hertz - Irregular fluctuations or cycles in electricity within a conductor 
(wire). In the United States, electricity runs at 60 HERTZ or cycles per se- 
cond. 


Ohm’s Law - A law that expresses the strength of an electric current: Volts 
x Amperes = Watts. 


Short Circuit - A side or unintentional circuit formed when conductors 
(wires) cross. A short circuit will normally blow fuses! 
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Volts - air, water, gas virtually anything can be put under pressure. Pressure 
is measured in pounds per square inch (PSI). Electricity is also under 
pressure or electrical potential; this pressure is measured in volts. Most 
home wiring is under the pressure of approximately 110 or 220 volts. 


Watts - are a measure of work. Watts measure the amount of electricity 
flowing in a wire. When amperes (units of electricity per second) are 
multiplied by volts (pressure) we get watts. 1000 watts = 1 kilowatt. 


A halide lamp that draws about 9.2 amperes x 120 volts = 1104 watts. 
Remember OHM’s LAW: Amps X Watts = Volts. This is strange, the 
answer was supposed to be 1000 watts. What is wrong? The electricity flows 
through the BALLAST, which takes energy to run. The energy drawn by 
the ballast must then amount to 104 watts. 


Watthours - measure the amount of watts that are used during an hour. One 
watthour is equal to one watt used for one hour. A kilowatthour is 1000 
watthours. A 1000 watt HID will use one kilowatt per hour and the ballast 
will use about one watt. Electrical bills are charged out in KWH (See Chart 
on Cost of Electricity, page 77). 


Electrical wire comes in all sizes (gauges) and they are indicated by 
number. In measuring the wire, the higher the number the smaller the wire, 
and the lower the number the larger the wire (See Drawing Below). 14 gauge 
wire is found in most homes. Wire size is important for two reasons (1) am- 
pacity (2) Voltage drop. Ampacity is the amount of amperes a wire is able to 
carry safely. Electricity flowing through wire creates heat. The more amps 
flowing, the more heat created. This heat is wasted power! To avoid this 
wasted power, the proper thickness of wire must be used: at least 14 Gauge, 
be well insulated and have a ground wire. 


@@eee-s 
8 10 12 141618 


In addition, forcing too much power (amperes) through a wire, it also 
creates voltage drop. Voltage (pressure) is lost in the wire. For example: by 
forcing an 18 gauge wire to carry 9.2 amperes at 120 volts, it would not only 
heat up, maybe even blowing fuses, but the voltage at the outlet would be 
120 volts while the voltage 10’ away could be as low as 108. This is a loss of 
12 volts. Would you like to pay for this? The further the electricity travels, 
the more heat that is generated and the more voltage drops. 


Voltage drop is not only wasteful, but causes lamps to function very inef- 
ficiently. A lamp that was designed to work at 120 volts, that only receives 
108 volts (90% of the power it was intended to operate at) would produce 
only 70% of the normal light. ALL THIS MEANS: Use at least 14 gauge 
wire for any extension cords and if the cord is to carry power over 60’, use 
12 gauge wire. 
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Wires are usually 

BLACK = HOT 

WHITE or RED = COMMON 

BARE, BLUE or GREEN = GROUND. 

When wiring a plug-in or socket: 

1) The HOT wire attaches to the BRASS or GOLD screw. 

2) The COMMON wire attaches to the ALUMINUM or SILVER screw. 

3) The GROUND wire always attaches to the ground prong. 

4) TAKE SPECIAL CARE TO KEEP THE WIRES FROM CROSSING 


AND FORMING A SHORT CIRCUIT. 
. eo Fm 


i 


This plug-in connection nearly caused a fire! 


b 


Plug-ins and sockets must have a solid connection. If they are jolted 
around and the electricity is allowed to jump, the prongs will burn and a fire 
could result. Check plug-ins periodically to ensure they have a solid connec- 
tion. 


If a new circuit or breaker box is desired, hire an electrician, or purchase 
WIRING SIMPLIFIED by H.P. Richter and W.C. Schwan. It costs about 
$3 and is available at most hardware stores. Installing a new circuit in a 
breaker box is very easy, but installing another fuse is more complex. 
Before trying anything of this scope, read up on it and discuss it with several 
professionals. You could be in for the shock of your life! 
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ABOUT ELECTRICITY CONSUMPTION 


It is not a crime to use electricity that has been legally purchased. No sen- 
sible judge would issue a search warrant on the basis of suspicious electricity 
consumption! However, small communities with bored police officers may 
take it upon themselves to investigate whatever information they are able to 
weasel out of electric company employees. Larger police forces do not have 
the desire, time nor the money to look for small time marijuana growers. 


Successful indoor growers are good citizens and keep a low profile. The 
yard and the home are in excellent repair. The car is street legal and there 
are no outstanding warrants on the drivers. Remember, an overdue traffic 
ticket turns into a warrant for the violators arrest. Pay bills on time, be nice 
to neighbors and do not throw any wild and crazy parties. Loose lips sink 
ships. 


There are many ways to deal with the increase in consumption of electrici- 
ty. One friend moved into a home that had all electric heat as well as a fire 
place. He installed three HID lamps in the basement that generated quite a 
bit of heat. The excess heat was dispersed by using a vent fan attached to a 
thermostat/humidistat. He turned off the electric heat, bought a fireplace 
insert and started heating with wood. Even running three lamps, consuming 
three kilowatts per hour, the electric bill was less than it had been with elec- 
tric heat! In Oregon, the electric bills are computerized and the average dai- 
ly energy consumption is charted on a bar graph for the previous 12 mon- 
ths. This makes it easy for a person to see the dynamic increase in electricity 
consumption. 


A 1-3 bedroom home can run 2-3 1000 watt lamps and a 4-5 bedroom 
home can operate 3-5 lamps with little or no suspicion. Any more lamps 
usually require new incoming circuits or the use of present circuits are 
severely limited. Besides, 6 or more lamps requires a full time attendant. 


Price per 
KW hr. 12 Hour Days 18 hour Days 
Day Month Day Month 
DEEE SSS A 
$.02 .24 7.20 -36 10.80 
$.03 -36 10.80 54 16.20 
$.04 48 14.40 my, 21.60 
$.05 .60 18.00 .90 27.00 
$.06 nls 21.60 1.08 32.40 
$.07 84 25.20 1.26 37.80 
$.08 -96 28.80 1.44 43.20 
$.09 1.08 32.40 1.62 48.60 
*$.10 1.20 36.00 1.80 54.00 
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40 
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l lamp 2 lamps 3 lamps 4lamps 


Monthly energy consumption of 1000 watt HID lamps at 18 and 12 hour 
operating cycles. 


The amount of electricity the home normally consumes and the size of the 
home is considered by electric companies when looking at the amount of 
electricity consumed. The increase in electric consumption is normal. For 
example, the electric bill always goes up if there is a baby in the home or 
more residents. Changing to gas or wood heat and gas stove and water 
heater will also lower the electricity bill. Some friends bought a new, effi- 
cient water heater and saved $17 per month! Just by changing water heaters, 
they were able to add another halide. Another horticulturist set her water 
heater for 130° instead of 170°. This simple procedure saved about 25 
KWH per month! DO NOT TURN THE WATER HEATER ANY 
LOWER THAN 130° F. HARMFUL BACTERIA CAN GROW BELOW 
THIS SAFE POINT! 


The electric company might call to ask if you were aware of your increas- 
ed electricity bill. This is nothing to worry about. Simply reply that you are 
aware of the electricity being used. If you like to make excuses, some ap- 
pliances that draw a lot of electricity are: electric pottery kiln, arc welder 
and hot tub. If the situation warrants, take showers at a friends house or at 
a gym, use a laundromat and never use any appliances that use a lot of elec- 
tricity. 
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The meter reader may think it is strange to see a meter spinning like a top 
during the middle of the day, when nobody is home. Change the daylight 
cycle to be on at night, so the meter reader sees the meter when the lamps 
are off. One friend had his meter replaced by the power company. The com- 
pany noticed a major change in electricity consumption at the residence and 
thought that it could be due to a defective meter, so the meter was changed 
but no difference was realized. Large electricity consumers may use a heavy 
duty commercial power meter. 


Some people bypass the meter or figure out some other way to steal elec- 
tricity. This is a bad idea. If you are stealing electricity from a power com- 
pany, they just might find out. Stealing electricity is a very good way to call 
unnecessary attention to you, your home, and your growing operation. If 
you Steal electricity, you are making it easy for someone from the power 
company to investigate you. Of course, some people have stolen electricity 
for years and gotten away with it, and they might get away with it forever. 
But the chances are that they will not! One of the main reasons that people 
steal electricity in the first place is because of security. If conspicuous elec- 
tricity consumption is a problem, a generator will help. 


GENERATORS 


Generators work very well in grow rooms that have limited incoming elec- 
tricity (amps) from the meter or when all of the electricity is being used. 
Some of the things to consider when purchasing a generator are reliability, 
ampere output and the noise factor. 


Buy the generator new. It should be water cooled and fully automated. 
Any major brand is OK, but check its noise output and listen to it run 
before purchasing. Always buy a generator that is big enough to do the job. 
A little extra cushion will be necessary to allow for power surges. If it fails, 
the crop fails! Allow about 1300 watts per lamp to be run by the generator. 
The ballast consumes a few watts as does the wire, etc. A 5500 watt Honda 
generator will run four lamps with ease. 


Honda generators are the most often used because they are the least ex- 
pensive, dependable and quietist. Any brand will do, One fellow that hook- 
ed a generator up to a 6-cylinder gasoline motor. It could run 5 lamps with 
ease, but used a lot of gas. Diesel motors are more economical to run, but 
noisy as hell and the fumes could gag a maggot! Always make sure the 
gasoline powered generator is vented properly. Carbon monoxide which is 
toxic to plants and humans is produced by the exhaust. The exhaust from 
the muffler must go outside into the atmosphere. 


The gasoline generator motor may be converted to propane which burns 
burns much cleaner and the exhaust may be used as a source of CO). 
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SETTING UP THE HID LAMP 


1. Before setting up the HID system, read - ‘‘Setting Up the Grow Room’’ 
in Chapter 1, pages 27-30 and complete the step-by-step instructions. 


2. Both the lamp and ballast radiate quite a bit of heat. Care must be taken 
when positioning them so they are not so close 6-12”) to plants or flam- 
mable walls and ceiling that they become hazardous. If the room is limited 
in space, with a low ceiling, placing a protective, non-flammable material, 
like metal or asbestos between the lamp and ceiling will give much more 
space. If the room is 6” x 6’ or smaller, an exhaust fan will be necessary to 
keep things cool. It is most effective to place the remote ballast near the 
floor to keep things cool. It may also be placed outside the grow room if the 
temperature is too high, which is unlikely when a good vent fan is used. 
When hanging the lamp on the overhead chain or pulley system, make sure 
electrical cords are unincumbered and not too close to any heat source. 


Grounded timer for one lamp Grounded timer with gang box 


3. Buy a TIMER! A timer will be necessary for you to play Mother Nature 
successfully. The reasons for having a timer are obvious. If the HID system 
is not equipped with a timer, the only way to turn it on and off is to plug 
and unplug it, a shocking and colorful experience. Mother Nature provides 
a rigid schedule for plants to count on and live by. When the horticulturist 
assumes her role, will he or she remember to turn the lamp on and off at ex- 
actly the same time each and every day for several months? Or will he or she 
even be there each and every day, at the same time, twice a day, for several 
months? This is an expensive system and a lot is at stake. Use a good timer! 
If the photoperiod bounces around, something Mother Nature would never 
let happen, there will be a room full of sick, confused plants. These sick 
plants will produce a minimum of sickly, scrawny plants and a miserable 
harvest. A decent timer will cost from $20 to $30 and is worth its weight in 
indica tops...(see: photos of various timers.) 
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4. To plug-in the HID lamp, it will be necessary to find the proper outlet. A 
1000 watt HID lamp will use about 9.5 amperes (amps) of electricity on a 
regular 110-120 volt house current. 


A typical home will have a fuse box or a breaker box. Each fuse or 
breaker switch controls an electrical circuit in the home. The fuse or breaker 
switch will be rated for 15, 20, 25, 30, or 40 amp service. These circuits are 
considered overloaded when more than 80% of the amps are being used. 
(See: Overload Chart, page 73) The fuse will have its amp rating printed on 
its face and the breaker switch will have its amp rating printed on the switch 
or on the breaker box. To find out which outlets are controlled by a fuse or 
breaker switch, remove the fuse or turn the breaker switch off. Test each 
and every 110 volt outlet in the home to see which ones do not work. All the 
outlets that do not work are on the same circuit. All outlets that work are on 
another circuit. When you have found a circuit that has few or no lights, 
radios, TV’s, stereos, etc., plugged into it, look a the circuits amp rating. If 
it is rated for 15 amps, just plug one HID into it. A leeway of 5.5 amps is 
there to cover any power surges or incongruencies in electricity. If the cir- 
cuit is rated for 20 or more amps, it may be used for the HID lamp as well as 
a few other low amp appliances and lights. To find out how many amps are 
drawn by each appliance, add up the number of watts drawn by each ap- 
pliance, then divide by 120. 


EXAMPLE: 


A circuit with a 20 amp fuse containing the following items 


1400 watt toaster oven 
100 watt incandescent light bulb 
+ 20 watt radio 


1520 total watts divided by 120 = 12.6 amps in use 


The above example shows 12.6 amps are being drawn when everything is 
on. By adding 9.2 amps, drawn by the HID to the circuit, we get 21.8 amps 
drawn - AN OVERLOADED CIRCUIT. There are three solutions to this 
problem:(1) Remove one or all of the high amp drawing appliances and plug 
them into another circuit. (2) Find another circuit that has few or no amps 
drawn by other appliances. (3) Install a new circuit. A 220 volt circuit will 
make more amps available per circuit if using several lamps. 
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Never put a larger fuse in the fuse box than it is rated for. The fuse is the 
weakest link in the circuit. If a 20 amp fuse is placed into a 15 amp circuit, 
the fuse is able to conduct more electricity than the wiring. When this hap- 
pens, the wires burn, rather than the fuse. An overloaded circuit may result 
in a house fire. Would you like to explain to the fire marshall how the fire 
started? 


Use an extension cord that is at least 14 gauge wire or heavier if the plug will 
not reach the outlet desired. The thicker 14 gauge extension cord is more 
difficult to find and may have to be constructed. A smaller 16 or 18 gauge 
cord will not conduct adequate electricity and will heat up, straining the en- 
tire system. Cut the 14 gauge extension cord to the exact length; the further 
electricity travels, the weaker it gets and the more heat it produces, which 
also strains the system. 


Photo at left shows 


three prong grounded 
adaptor with 14 gauge 


extension cord attached. 


NOTE screw that forms 


a ground in wall plug. 


5. Always use a 3-prong grounded plug. If your home is not equipped with 
working 3-prong grounded outlets, buy a 3-prong grounded plug and outlet 
adaptor. Attach the ground wire to a grounded ferrous metal object like a 
grounded metal pipe, heavy copper wire, driven into the earth to a form a 
ground or screw the ground into the plug-in face. You will be working with 
water under and around the HID system. Water conducts electricity about 
as well as the human body .... guaranteed to give you a charge! 
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6. Once the proper circuit is selected, the socket and hood mounted 
overhead, the ballast in place on the floor (but not plugged in) screw the 
HID bulb finger tight into the socket. Make sure the bulb is secured in the 
socket tightly, but not too tight, and make certain there is a good connec- 
tion. When secure, wipe off all smudges on the bulb to increase brightness. 


7. Plug the 3-prong plug into the timer that is in the OFF position. Plug the 
timer into the grounded outlet, set the timer at the desired photoperiod and 
turn the timer on. Shazam! the ballast will hum, the lamp will flicker and 
slowly warm up, reaching full brilliance in about 5 minutes. 


Enclosed grow room is equipped with a CO, enrichment system, white 
walls and a vent fan. 
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CHAPTER 3 SOIL & CONTAINERS 


Large containers grow the best plants! 


Marijuana flourishes in rich organic soil as well as soilless mixes. Out- 
doors, when planted in the earth, cannabis roots will branch out and 
penetrate deep into the soil, in search of water and nutrients. Outdoor can- 
nabis, like many plants, tends to grow above ground at the same rate as it 
grows below the soil’s surface. The roots spread out as far as the drip line 
(page 103) If the root system is inhibited from growing and finding water 
and nutrients, the entire plants growth is inhibited. An outdoor plant will 
have lateral branches spread out about as far as its roots are able to spread 
out. It is important to remember how much root space cannabis needs and 
provide adequate soil or growing medium to meet those needs. In the indoor 
environment, roots must be contained in a pot or planter box. It is virtually 
impossible to provide an indoor soil environment exactly like that of the 
great outdoors. This is why extreme care must be taken when selecting soil 
and containers. 
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Soll 


Soil is made up of many mineral particles mixed together with living and 
dead organic matter that incorporates air and water. Three factors con- 
tribute to the roots ability to grow in soil: (1) texture (2) pH and (3) nutrient 
content. 


Texture is governed by the size and physical make-up of the mineral par- 
ticles. The proper soil texture is required for adequate root penetration, 
water and oxygen retention and drainage, as well as many other complex 
chemical processes. Clay or adobe soil is made up of very small flat mineral 
particles. When it gets wet, these minute particles pack tightly together, 
slowing or stopping root penetration and water drainage. Roots are unable 
to breathe because very little or no space is left for oxygen. Water has a very 
difficult time penetrating these tightly packed soils, and once it does 
penetrate it, drainage is slow. Sandy soils have much larger particles. They 
permit good aeration (supply of air or oxygen) and drainage. Frequent 
watering is necessary as the water retention is very low. The soil’s water and 
air holding ability, as well as root penetration, are a function of texture. 
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Soil texture is easily checked by picking up a handfull of moist (not 
soggy) soil and gently squeezing it. The soil should barely stay together and 
have a kind of sponge effect when the hand slowly opens up to release 
pressure. 


Soil Amendments increase the soils air and water retaining ability. Soil 
amendments fall into two categories: (1) mineral (2) organic. 


The amendments in the mineral group are all near neutral on the pH scale 
and essentially contain no nutrients of their own. Mineral amendments 
decompose through weathering and erosion, which does not effect soil pH. 
The amendments are also very lightweight. This is a good point to consider 
when containers have to be moved much. 


Perlite (sand or volcanic glass ex- 

panded by heat like popcorn) holds a 

water and nutrients on its many ir- CoO ED 
regular surfaces and works especially s o 
well for aerating the soil. This is a © 

good medium for people planning to 

push plants with heavy fertilization. @S 
It drains fast and does not promote oO 
salt build up. Perlite is also a favorite Tr 
for hydroponics. Perlite comes in aA S C 
three grades, fine, medium and Co Ww oO 
coarse. Medium and coarse are the 
choice of most growers for a soil 
amendment. 


2 vou Pumice (volcanic rock) is very light 

E=) and holds water, nutrients and air, in 
í its many catacomb-like holes. It is a 
— good amendment for aerating the soil 

(>? 3 é and retaining moisture evenly. 
Y Pumice is a favorite hydroponic 


growing medium. 


Vermiculite (mica processed and ex- 

panded by heat) holds water, © 
nutrients and air within its fiber and Qa > 
gives body to fast draining soils. Fine 

vermiculite also works very well as a É 

medium in which to root cuttings. 


This amendment holds more water 
than perlite or pumice. It works best 


for water retention in small pots or 
for people who do not like to water. 
Vermiculite is used for hydroponic 


wick systems since it holds so much 


NN 
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moisture. Vermiculite comes in three grades, fine, medium and coarse. 
Always use the fine to root clones. If fine is not available, crush coarse or 
medium between the hands, rubbing the palms back and forth. As a soil 
amendment, coarse is the best choice. 


Organic soil amendments break down through bacterial activity, slowly 
yielding humus as an end product. Humus is a soft, spongy material that 
binds minute soil particles together, improving the soil texture. Young, 
composting, organic soil amendments require nitrogen to carry on their 
bacterial decomposition. If they do not contain at least 1.5% nitrogen, the 
organic amendment will get it from the soil, robbing roots of nitrogen. 
When using organic amendments, make sure they are thoroughly com- 
posted (at least one year) and releasing nitrogen rather than using it from 
the soil. A good sign of fertility is a dark, rich color. 


I prefer to use mineral amendments because there is no bacterial activity 
that alters nutrient content and pH. Others prefer rich, thoroughly com- 
posted organic matter that not only amends texture, but supplies nutrients 
as well. Leaf mold, garden compost (at least one year old) and many types 
of thoroughly composted manure, usually contain enough nitrogen for their 
decomposition needs and are releasing, rather than using, nitrogen. When 
using organic amendments, it is best to purchase them at a nursery to help 
control quality. Carefully look over the bag to see if it guarantees it contains 
no harmful insects, larva, eggs, fungus or bad microorganisms. 


Garden compost and leaf mold may be rich and organic, but are usually full 
of insects and who-knows-what-else. For example, the compost pile is a 
favorite breeding ground for cutworms. Just one cutworm in a 5 gallon pot 
means certain death for the defenseless marijuana plant. 


Barnyard manure may contain toxic levels of salt and copious quantities 
of weed seeds and fungus spores. If using manure, it is best to purchase it in 
bags that guarantee its contents. There are many kinds of manure: cow 
manure’, horse manure, rabbit manure, chicken manure, and the less com- 
mon pig, and duck manure. All of these manures are bulky and can be used 
as soil amendments ability. Their nutrient content varies, depending upon 
the diet of the animal and the decomposition factors. 


Peat is the term used to describe partially decomposed vegetation; the 
decay has been slowed by the wet and cold conditions of the northern U.S. 
and Canada, where it is found. The most common types of peat are formed 
from sphagnum and hypnum mosses. 


Sphagnum peat moss is light brown and the most common peat found at 
commercial nurseries. It works well for water retention, absorbing 15 to 30 
times its own weight, and giving the soil body. It contains essentially no 
nutrients of its own and the pH ranges from 3-5. After decomposing several 
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months, the pH could get very acidic. However, fine dolomite lime may be 
added to compensate and stabilizes pH. 


Hypnum peat moss is more decomposed, darker in color, with a higher 
pH (5-7). This peat moss is less common and contains more nutrients than 
sphagnum peat moss. This type of peat works well for a soil amendment, 
however, it can not hold as much water as the sphagnum moss. 


Peat moss is very dry and difficult to wet the first time, unless you bought 
it wet, which is real heavy. When using peat moss as a soil amendment, it is 
easiest to dry mix all of the components, then wet the mix using a wetting 
agent like liquid concentrate soap (2-3 drops per gallon). Another trick to 
mixing peat moss is to squarely kick the sack a few times before opening to 
break the bale up. This makes for a smooth even mix with less work. 


SAFETY 
6 ZONE 3 8 9 10 


PH is a scale from 1 to 14 that measures acid-to-alkaline balance. 1 is the 
most acidic, 7 is neutral and 14 is most alkaline. Cannabis will grow best in 
soil with a pH from 6.5 to 7. Within this range, marijuana can properly ab- 
sorb and process available nutrients. If the pH is too low (acidic) the 
nutrients are chemically bound by acid salts and the roots are unable to ab- 
sorb them. An alkaline soil, with a high pH, will cause toxic salt build up 
and limit water intake by roots. Hydroponic solutions perform best in a pH 
range a little lower than for soil. The pH range for hydroponics is from 5.8 
to 6.8, with 6.3 being ideal. 
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Electronic pH testers are inexpensive, fairly accurate and very conve- 
nient. 


There are several ways to measure pH. A pH soil test kit, litmus paper or 
electronic pH tester may be found at most nurseries. When testing pH, take 
two or three samples and follow soil test kit, litmus paper or electronic pH 
tester directions to the letter. There are several brands of soil test kits on the 
market. They cost from $10 to $30 and will measure soil pH and N-P-K con- 
tent by mixing soil with a chemical solution. Make sure you buy a kit with a 
good set of understandable directions. 


If using litmus paper, collect soil samples that demonstrate an average of 
the soil. Place the samples in a clean jar and moisten it with distilled water. 
Place two pieces of the litmus paper in the muddy water. After 10 seconds, 
remove one of the pieces. Wait a minute and remove the other one. Both 
pieces of litmus paper should be the same color. The container the paper 
came in should have a pH color chart on the side. Simply match the color of 
the litmus paper with the colors on the chart to get a pH reading. The only 
way litmus paper could give a false reading is if the fertilizer (Peters, Ra- 
Pid-Gro, Miracle-Gro, etc.) contain a color tracing agent or the water pH 
used for the test were not a neutral 7. 
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There are many brands of electronic soil pH testers. They are inexpensive 
($15-$30), very convenient, and fairly accurate. Pay special attention to the 
soil moisture. Most electronic testers are designed to work in soil that is very 
moist. When checking pH regularly, the electronic tester is much more 
economical than the test kits and more convenient than litmus paper. The 
electronic unit will test pH an infinite number of times, while the chemical 
test kits are good for about a dozen tests. For an accurate test: (1) clean the 
probes of the pH meter after each test with an abrasive agent that wipes 
clean any corrosion (2) pack the soil tightly around the probes (3) water soil 
with distilled or neutral pH water before testing. 


Check the pH of the water being used. Sometimes the water pH is too low 
or too high. After repeated watering, this can substantially alter the pH, 
especially with soils high in organic amendments. Coastal, rainy climates 
generally have acidic water, while desert regions are prone to alkaline water. 
A problem that surfaces in the late autumn, when all the leaves fall and 
everything is decomposing. This biodegradation process makes for a low 
pH. The acidic leaves lower the pH of the outside soil and in turn the pH of 
the water. This problem is most common among smaller municipal and well 
water systems. Generally larger water facilities carefully monitor and cor- 
rect pH so there are fewer problems for the gardener. Be on the lookout for 
any major environmental changes that could affect the water pH. It is very 
important to keep an eye on the pH at all times. Check pH at least once 
every two weeks. 


Soil pH should be between 6.5 to 7 for maximum growth and nutrient up- 
take. Marijuana will grow in just about any soil, but it seems to do best 
within this range. Commercial potting soil almost never has a pH over 7.5. 
A lower pH is more normal, even as low as 5.5. The ideal range would be 
between 6.8 and 7. Some potting soils purchased at a nursery are pH balanc- 
ed and near a neutral 7. However, most potting soils have a tendency to be a 
bit acidic since they are generally used for indoor, perennial, acid-loving 
plants. Outdoor marijuana likes a slightly alkaline soil, but indoor crops do 
best in a neutral medium. The easiest way to maintain and/or raise the pH is 
to mix in one cup of fine dolomite lime per cubic foot of potting soil. Mix 
dolomite lime thoroughly into dry soil. Remix the soil in the container after 
it has been watered. This ensures a thorough, even mix. 


Fine Dolomite Lime has been a favorite pH stabilizes of gardeners for 
years. It is virtually impossible to apply too much as long as it is thoroughly 
mixed in. Since dolomite has a neutral pH of 7, it can never raise the pH 
above 7. Dolomite works to lower as well as raise the pH. It stabilizes the 
pH safely. That is, by adding dolomite to the soil when planting, the pH is 
guaranteed to remain stable, even with changes in the water supply and 
acidic fertilizers. Dolomite lime is a compound of magnesium (Mg) and 
calcium (Ca), which accounts for its immense popularity among indoor 
growers. Both of these secondary nutrients are needed by marijuana, but 
many fertilizers do not supply adequate amounts of them. Dolomite does 
not save the soil from excess salt build up, only you, Mother Nature, and 
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regular leaching will take care of toxic salts. When purchasing dolomite, ask 
for the finest (dust-like) grade available. Since it will be used for only a few 
months, it should be as fine as possible so it is readily available. 


Make sure to mix the fine dolomite thoroughly with the soil when plan- 
ting. Improperly mixed, the dolomite will form a cake or layer that burns 
roots and deflects water. Coarse dolomite could take as long as a year 
before it is even available to the plants. 
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Fine dolomite lime keeps the pH perfect! 


RULE OF THUMB: When planting, add one cup of fine dolomite 
lime to each cubic foot (or one ounce per gallon) of planting 
medium to stabilize the pH and provide Ca & Mg. 


i Hydrated Lime is very similar to dolomite lime, but as the name hydrated 
implies, it is very soluble. Hydrated lime works OK to alter pH after plan- 
ting. Mix it thoroughly with warm water and apply with each watering. 
Many horticulturists use a mix of 1⁄4 hydrated lime and 3⁄4 dolomite lime. 
This mix provides lime that is immediately available to neutralize the pH 
and the dolomite lime has a long lasting effect. It is not advisable to use over 
one cup of hydrated lime per cubic foot of soil. With only hydrated lime in a 
soil mix, it is released so fast, it might be toxic to plants, and will be washed 
out within a couple of weeks. Hydrated lime may be mixed with water and 
applied in solution to, the soil surface to raise the pH rapidly. 


Whitewash is made from hydrated lime and table salt. The recipe is 
printed on sacks of hydrated lime. Whitewash is not as viscous as paint and 
may require a few coats. I really like whitewash because it sticks to damp 
concrete basement walls and it is antiseptic against fungus. This is the most 
effective way to safely white out damp, sweaty walls. The famous bordeaux 
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fungicide mix uses hydrated lime and copper sulfate. Hydrated lime may 
also be used as a grow room fungicide. Just sprinkle it on the floor and 
around the room. It will kill fungus on contact. 


Do not use quicklime; it is toxic to plants. Calcic lime contains only 
calcium and is not a good choice for marijuana growth. It does not have the 
buffering qualities of dolomite, nor does it contain any magnesium (Mg). 


There are several ways to raise the pH. They require putting some form of 
alkali in the growing medium or water such as: calcium carbonate, 
potassium hydroxide, sodium hydroxide, or several other compounds. Both 
hydroxides are caustic and require special care when handling. They are 
normally used to raise the pH of hydroponic nutrient solutions. The easiest 
and most convenient way to raise the pH and/or stabilizes it, is to add fine 
dolomite lime and hydrated lime before planting. 


# RULE OF THUMB: to raise the pH one point is to add 3 cups of 

s fine dolomite lime to one cubic foot of soil. An alternate fast acting 

)7%3 mix would be to add 2 % cups of dolomite and 1⁄2 cup of hydrated 
lime to one cu. ft. of soil. 


There are many ways to lower the pH. The simplest and easiest for soil is 
to add dolomite lime. If the water has a high pH, distilled white vinegar will 
solve the problem. Calcium nitrate or nitric acid, used mainly in hydroponic 
units, and sulfur also work very well to lower pH. If using fertilizers con- 
taining these nutrients, keep close watch on the pH, they could lower it 
substantially’. 


RULE OF THUMB: to lower the pH one point, add three cups of 
ee fine dolomite lime to one cu. ft. of potting soil before planting. 
CHE One cup of hydrated lime may be substituted for one cup of 
<< dolomite. An alternative mix to lower the pH of the water adds one 
teaspoon of white distilled vinegar per gallon of water to lower the 
pH one point. Check pH of the solution before watering because 

the pH of vinegar varies according to type and manufacturer. 


After altering the pH, check it, then check it again several days later, and 
once or twice the following weeks to make sure it remains stable. 


and less expensive in the long run, to change soil rather than ex- 


& RULE OF THUMB - If soil pH is under 6 or over 8, it is easiest, 
perimenting with changing the pH. 


Aspirin also works to lower the pH. However, growers have reported more hermaphodites 
when using aspirin and it is therefore not recommended. 
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Pulverized eggshells, clam or oyster shells and wood ashes have a high pH 
and work to raise pH. It takes many, many eggshells to fill a cup and it 
takes a long time for the shells to break down and effect the pH; wood ashes 
usually have a pH of about 11 and are easy to over apply. Many times ashes 
come from fireplaces or woodstoves that have been burning all kinds of 
trash and are, therefore, unsafe. Do not use wood ashes! 


Potting soil, fresh out of the bag, generally supplies the plant with 
enough N-P-K for the first month of growth, before supplemental fertiliza- 
tion is necessary. Secondary and trace elements are usually found in suffi- 
cient quantities and unnecessary to add, except for fine dolomite lime. If 
you are totally into organic horticulture, supplemental fertilization may be 
replaced by organic soil amendments and fertilizer. See Chapter 4: 
“‘Gradual Release Organic Fertilizers’’ pages 120-23. 


Potting soil from the 
nursery is the easiest soil to use 
for indoor cultivation. It is 
usually pH balanced, contains 
adequate levels of most all 
nutrients, retains water and air 
evenly, drains well, and allows 
easy root growth. Most pot- 
ting soils, except those con- 
taining exceptional amounts 
of organic fertilizer amend- 
ments, will be depleted of 
nutrients within 3-4 weeks. 
After this time, supplemental 
fertilization will usually be 
necessary. Potting soils tend to 
ge very localized, since they 
are so heavy and shipping 
costs prohivitive. There are 
many good brands to choose 
from. Ask your nurseryperson 
for help in selecting one. None 
the less, make a point of 
checking the pH yourself. 


NOTE: Potting soils containing over 50% vermiculite, pumice, or perlite 
may tend to stratify when heavily saturated with water before planting. The 
light mineral amendments tend to float, with the heavier organic matter set- 
tling to the bottom. If this happens, mix the water-saturated soil thoroughly 
with your hands until it is evenly mixed before planting or transplanting. 
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Mushroom Compost is an inexpensive potting soil that is high in organic 
amendments. Frequently mushroom compost has been sterilized chemically 
for several years so mushrooms would grow in it. After the mushroom 
growers discard the rich compost, the law usually requires that it sit fallow 
for two or more years before it is able to be used. The fallow time is for all 
the harmful sterilints to leach out. The compost is very fertile since it has 
been allowed to decompose for many years. Check at your local nursery or 
extension service for a good source of mushroom compost. Some of the 
most abundant harvests I have seen used mushroom compost for the grow- 
ing medium. 


Potting soil can get somewhat expensive when used only once, then 
discarded. If used for more than one crop, undesirable microorganisms and 
insects may have time to get started, nutrients are depleted, water and air 
retention are poor and compaction leads to poor drainage. There is an inex- 
pensive alternative to potting soil: soilless mix. 


SOILLESS MIX 


Soilless Mix is a very popular, inexpensive, lightweight sterile growing 
medium, that has been used in nurseries for many years. It is generally made 
from one or all of the following: pumice, vermiculite, perlite, sand, and 
sphagnum peat moss. Soilless mix is my favorite. It allows for good, even 
root growth. It can be pushed to amazing lengths with total control and best 
of all, it is very inexpensive! 


Soilless mix is preferred by commercial nurserypeople and indoor 
growers alike. It has good texture. It contains essentially no nutrients of its 
own, unless fortified with nutrients, and is generally at or near 7 on the pH 
scale. The soilless mix works very well for growers that tend to overwater, 
overfertilize or like to push plants with heavy fertilization. It drains fairly 
rapidly, may be leached efficiently and there is little build up of nutrients to 
toxic levels. Soilless mix may be purchased ready-mixed in bags of Jiffy 
Mix, Ortho Mix or Terra-lite. Some growers say these mixes hold moisture 
too long and they add 10-50% perlite for better drainage. These commercial 
soilless mixes are fortified with small amounts of all necessary nutrients. 
The fortified nutrients generally last for about a month. None-the-less, it is 
a good idea to use a fertilizer containing trace elements. After that, sup- 
plemental fertilization will be necessary to sustain vigorous growth. 


Soilless components may be purchased separately and mixed to the 
desired consistency. Mix small amounts right in the bag. Larger batches 
should be mixed in a wheel barrow or on a concrete slab. NOTE: Mixing 
soil or soilless mix is a dusty, messy, miserable job; it is best to do outdoors 
and wear a respirator. 


RULE OF THUMB: Mix soilless amendments outdoors and when 
they are dry. Use a respirator to avoid dust. 
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Vermiculite, coarse sand, and a little steer manure is a popular inex- 
pensive mix. 


Coarse sand, fine vermiculite, or perlite work well for rooting cuttings. 
Sand and perlite are fast draining which helps prevent damping-off. Ver- 
miculite holds water longer and makes cloning easier. Soilless mix also 
allows for complete control of critical nutrient and root stimulating hor- 
mone additives, essential to asexual propagation. 


Texture of soilless mix should be coarse, light and spongy. This allows 
drainage with sufficient moisture and air retention, as well as providing 
good root penetration qualities. Fine soilless mix holds more moisture and 
works well with smaller containers. Soilless mixes using more perlite and 
sand drain faster, making it easier to push with fertilizer and not lead to ex- 
cessive salt buildup. Vermiculite and mosses (10-15%) hold water longer 
and are great for small pots, rooting clones or situations that require good 
water retention. 
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PH is generally a neutral 7. If using more than 15% moss in your mix, 
add appropriate dolomite or hydrated lime to correct and stabilizes pH. 
Check the pH every 2-4 weeks; continued watering will promote a lower 
pH. Soilless mix tends to maintain a neutral pH easily. It is mainly compos- 
ed of mineral particles that are not affected by organic decomposition, 
which could change pH. The pH is affected very little by acidic fertilizers or 
by water with a high or low pH. 


Nutrients are not contained in the soilless mix unless they are fortified or 
added by the grower. Regular frequent feeding with a soluble N-P-K fer- 
tilizer, containing trace and secondary elements like Miracle-Gro, Ra-pid- 
Gro, or Peters, is necessary, even if fortified! (See: ‘‘Trace Element Fer- 
tilizers”’ page 124. 


Here are a few examples of the many soilless mixes: 


1.  % peat moss 2. M coarse sand 
% coarse sand % perlite 
Y% vermiculite Y% vermiculite 
Y% perlite 


ho Y peat 4. 
4 pearlite 
'% vermiculite x 


Y% peat 
Y% perlite x 


x amount of dolomite or hydrated lime to bring pH up to neutral. See: 
RULE OF THUMB page 92 


SOIL TEMPERATURE 


Raising the soil temperature makes the chemical process faster and 
hastens nutrient uptake. Ideally, the soil temperature should range from 65 
to 75° F. The soil may be heated by means of heat tape which is placed in, 
or under, soil. Heat tape may be purchased at most nurseries. Some friends 
use a waterbed heating pad to heat a large bed. It is an inexpensive alter- 
native to heating the air. Soil may also be heated by placing the container up 
off the floor on blocks to allow the flow of warm air underneath. Using this 
method, an additional heat source may not be needed. Do not heat the soil 
or nutrient solution over 75° F. It will dehydrate and cook the roots! 
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A seedling emerges from a peat pot. Remember to remove the nylon 
mesh before transplantingi 


Root cubes or Jiffy 7 Pellets and Oasis cubes are the neatest invention 
since the crutch. These root cubes and peat pots are very convenient and 
lend themselves to clones or seedlings with a strong root system. Peat pots 
are small compressed peat moss containers with an outside expandable wall. 
The flat pellets pop-up into a seedling pot when watered. They work very 
well for sowing seeds or even rooting cuttings. Just place the seed or cutting 
in the wet peat pot or root cube and keep it evenly moist. For clones, make 
sure to crimp the top in around the stem so constant contact is made bet- 
ween the stem and the root cube or peat pot. When roots show through the 
side, slit the side and remove the expandable nylon shell of the peat pot. Set 
pot or cube into a larger pot. There will be virtually no transplant shock. 
They do tend to dry out and contract which exposes stems. Be sure to check 
peat pots or root cubes daily, keeping them evenly moist, but not drenched. 
Root cubes and peat pots do not have any nutrients within them. Seedlings 
do not really require any nutrients for the first few weeks. After that, they 
tend to run out. Remember to feed seedlings after the first week or so and 
clones as soon as they are rooted. I like to feed clones and seedlings Up- 
Start when planted and with each watering for the first two weeks. 


SOIL MIXES 


Some gardeners like to mix their own soil. Many of them go out to the 
back yard and dig up some good looking DIRT that drains poorly and re- 
tains water and air unevenly. This DIRT is then mixed with garden com- 
post, full of microorganisms and bugs. They think this unique organic soil 
mix will grow the best dope possible and besides, it is much cheaper than 
buying it! The truth of the matter is, by saving $10 on soil, they will pay for 
it many times over in marijuana that was not produced. If you choose to 
mix your own soil, buy all of the components at the nursery. Alternatives 
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that require more work are to sterilize them by baking in the oven at 160° F 
for 30 to 45 minutes, or follow the solarizing technique below. This bakes 
all the bad bugs, but leaves most of the good ones. The stench is horrible, 
not to mention the mess. If using garden soil, be sure to find the richest, 
darkest soil with a good texture. 30 to 60% perlite and/or vermiculite will 
probably be necessary as a soil amendment. Even well draining garden soils 
tend to compact and need more fluff for good drainage and water and air 
retention. Check the pH before digging soil to make sure it is within the ac- 
ceptable 6.5 to 7 range. Add fine dolomite regardless of the pH. Check it 
two or three times after mixing to ensure the pH has stabilized. 


COMPOST 


Many growers have no trouble with organic composts, but some of them 
loose their entire crop or have poor yields due to disease in the soil. Many 
good compost recipies are available from monthly publications such as 
Sinsemilla Tips, Sunset, Organic Gardening, Mother Earth News or from 
the companies specializing in organic composts. 


A good compost pile would have cow manure, the older, the better; or 
any kind of manure that is handy. (See: Box below). Manure from horse 
Stalls or feed lots are mixed with straw or bedding. Make sure the bedding is 
not saw dust. The saw dust is very acidic and will leach all of the nitrogen 
out of the pile as well. The best kind of manure to acquire is the oldest, rot- 
tenest possible. It is less prone to have any weed seeds that are still alive. 
Fresh grass clippings are one of my favorites to use in a compost pile. The 
clippings are full of nitrogen and want to get rid of it. Put your hand down 

-deep into a pile of grass clippings that has been in the sun for a couple of 
hours... Now that’s hot! This chemical activity breaks down the clippings 
and liberates the nutrients. 


Horse and sheep manures are hot because they contain little water 
and lots of air. They heat up readily in a compost pile. Cow and pig 
manures are cold because they hold a lot of water and can be com- 
pacted easily, squeezing out the air. Worm castings and bat guano 
are considered sweet because their nutrients are immediately 


available to plants and they will not burn. Most city zoos offer the 
manure and bedding from the animals at the zoo. This Zoo Doo as 
it is called in Portland, is full of nutrients, but should be composted 
for at least a year before it is used indoors. 


The best way to build a compost pile is high, and keep turning it. Good 
compost pile recipies include the addition of organic trace elements, en- 
zymes and the primary nutrients. The organic matter used should be ground 
up and in the form of shredded leaves and grass. Do not use large woody 
branches that could take years to decompose. 
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Probably the easiest and most effective way to rid soil and compost of 
bad bugs, larva, weed seeds and fungi is to let the sun do it for you. This 
technique is called solarizing (see drawing above). The principle is simple: 
just place a piece of clear plastic (black plastic will retain the heat and not let 
it pass into in the compost pile) over the compost pile or soil. The heat from 
the sun will cook all the bad stuff out. Use a piece of plastic 2-6 mils thick: 
the thicker the plastic, the longer it will last under the sun’s destroying rays. 
The compost pile should be in a sunny location. The more sun it gets, the 
more heat that is generated. The sun’s rays pass through the clear plastic, 
heating up the interior of the pile. This heat is then trapped below the 
plastic. This trapped heat develops 100% humidity and the temperatures 
often reach 140°! The plastic must completely cover the pile. Hold it down 
with a continuous pile of dirt around the entire outside perimeter. The soil 
or compost will be clean of all harmful bugs, larva, weed seeds, and fungi in 
one to three months, depending on the intensity and the amount of sun the 
pile receives. Remember, the sun is the most intense when it is near or 
directly overhead. So, the best time for the pile to receive sunlight is from 10 
am to 3 pm. If the pile is located on a slab of concrete, or a platform that is 
able to heat up, the heat builds up from both directions rapidly. 


One of the few pests that can make it through the intense heat of the 
plastic coated compost pile is the cutworm. They are most common in com- 
post piles with a dirt foundation. There are several different cutworms. 
They all live in the soil, flourish in compost piles and curl up for protection 
when exposed. Cutworms are % to 1” in length and may easily be spotted 
with the naked eye. If these pests make it to the soil where the crops are 
growing, just one cutworm per pot could destroy the entire garden. 


Before using compost, pour it through 4” mesh hardware cloth (screen). 
Place a heavy duty framed screen over a large garbage can or a wheel bar- 
row to catch the sifted compost. This will break the humus up well before 
mixing it with the soil. After mixing with soil, the mix may be resifted for 
additional mixing. Earthworms found on the screen may be returned to the 
medium, while cutworms are promptly squished. 
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Growers using 3 worm castings 4 perlite and % organic matter have 
had best results. The perlite lets the plants breathe. Many growers mix 4 to 
4 perlite to a bag of rich potting soil that has lots of worm castings. Worm 
castings are heavy, compacting the roots and leave little or no space for air 
to the roots. Adding perlite aerates the soil. 


Here are just 3 examples of the many possible combinations of soil mixes. 
NOTE: No DIRT is used. 


1. 'A worm castings 
⁄ manure 
Y coarse sand 


2. Y% worm castings 
VY perlite 
¥, vermiculite 


CAST NGS, 


3. % peat 
Y; vermiculite 
Y, worm castings 


Add fine dolomite lime to each one of 
these soil mixes, regardless if the pH 


is off. See RULE OF THUMB page 92. 
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CONTAINERS 


= 


Grow bags are becoming very popular. 


Containers come in all shapes and sizes. They may be constructed of 
almost anything; clay, metal, plastic, wood, and fiber are the most com- 
mon. Just about any kind of container will do, as long as it is thoroughly 
clean and has not been used for any petroleum products. See Chart on 
“Potting” page 104. Clay, fiber, and wood containers breathe better than 
plastic or metal ones. Clay pots are heavy and notorious for absorbing 
moisture from soil inside, causing soil to dry out quickly. The type of con- 
tainer is usually a matter of cost and availability. 


Grow bags are a good, inexpensive, long lasting alternative to rigid con- 
tainers. In fact some people use the sack the potting soil came in as a con- 
tainer. Once the soil is inside and moist, the bag holds its shape well. The 
bags tend to expand and contract with the soil, lessening the chance of burn- 
ed root tips that grow down the side of the pot. 


Fiber or pulp pots are very popular and inexpensive, but their bottoms 
habitually rot out. Painting the inside of the fiber container with latex paint 
will keep the bottom from rotting for several crops. 
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Other than making sure containers are clean, there are two important fac- 
tors to consider: (1) drainage holes (2) size. 


Drainage holes should let the excess water drain easily, but not be so big 
that soil in the bottom of the container washes out onto the floor. Pots may 
be lined with newspaper if drainage is too rapid or soil washes out drain 
holes. This will slow drainage, so be wary! 


RULE OF THUMB: have at least two 42” (4-%4”) holes per square 
foot of bottom. When using a tray under pot, do not let excess 
water sit in the tray for over 3 days. This stagnant water could 
cause root rot and fungus. 


Both clones came from the same mother. The six gallon grow bag pro- 
duced 2.8 ounces of dried tops. The two gallon container produced less 
than one ouncel 
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The size of container is of utmost im- 
portance. Cannabis, being an annual 
plant, grows very rapidly, requiring a 
lot of root space for vigorous growth. 
If the roots are confined, growth 
slows to a crawl. A good example of 
this may be found at most retail 
nurseries about midsummer. Tomato 
plants, that are still in small 4” or 
gallon pots, will be fully mature and 
have a few ripe tomatoes. Notice the 
branches do not extend much beyond 
the sides of the container and drip 
line; the plants are tall and leggy with 
curled down leaves. They have an 
overall stunted sickly appearance. 
These plants are pot or root-bound. 
Sure, they could be kept alive or 
maybe even made to grow a little by 
fertilizing with the exact balance of 
necessary nutrients. This is a lot of 
work, it is easy to overfertilize, and 
the plant might always be a RUNT. 


Marijuana roots develop and 
elongate quickly, growing down and 
out, away from the main tap root. 
When roots reach the sides of the pot, 
they grow straight down. I’m sure 
you have seen soil contract and 
separate from the container wall. 
When this happens, the root hairs 
that are responsible for absorbing 
water and nutrients are helpless to dry 
out and die. One way to help solve 
this contraction problem, is to run 
your finger around the inside lip of 
the pot, cultivating the soil, filling the 
crack between the pot and soil. Check 
this every few days. Also maintaining 
evenly moist soil will help keep root 
hairs on soil perimeter from drying 
out. 


It is important to transplant before 
the plant is pot bound and stunted. 
Once a plant is stunted, it will take 
several weeks to grow enough new 
roots and root hairs to resume normal 
growth. 


103 


A 


¥ 
} 


d» nm am m am ee Qe y aa u 
` 
St j R 
Aa 
a \ 
X J 
NO M 
- s 
A N `Š A g 
<bean È a 
! 
eS cyte ere A 


MINIMUM CONTAINER SIZE 


PLANT AGE IN MONTHS CONTAINER SIZE 


0-1 4” 

1-2 1 gallon 
2-3 2 gallon 
3-4 3 gallon 
4-5 5 gallon 
4-6 10 gallon 


This chart shows the minimum size container a plant should be in at 
various ages. 


The best way to solve the pot 
bound problem is to plant seedlings 
or clones directly into a 5 or 10 gallon 
pot. This method requires fewer con- 
tainers, less work and is less stressful 
to both plants and transplanter. This 
works well for clones grown in a short 
crop. The clone is moved into the 
large pot after it is well rooted. It is 
left in the vegetative growth stage for 
4 to 8 weeks, then flowering is induc- 
ed. Roots tend to grow less during 
flowering. By the time it is pot 
bound, the harvest is ready. 


Be 


Soil can hardly be seen. 


a RULE OF THUMB: allow 112-2 gallons of soil for every month 
48 $ the plant will spend in the container. A 3-6 gallon pot will support a 
~ seedling or clone for 3-4 months. 


Another way of solving this pot bound problem is to repot the plant every 
month or so into the next largest size pot. This transplanting could easily 
stress out both you and the plants. 


Pots are the most common containers for indoor use. They are inexpen- 
sive and readily available. Complete individual water and nutrient control 
may be exercised with pots. An individual plant may be quarantined from 
the rest of the garden or dipped in a medicinal solution. When plants are 
small, they may be huddled tightly together under the HID lamp and moved 
further apart as needed. 
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Planter Box 
on Casters 


Large planters may be placed on the ground or set up on blocks or casters 
to allow air circulation underneath. This lessens the chance of fungus 
growth and keeps the soil warmer than if it were sitting on a cold floor. The 
planters range in size from 2’x 2’x 12” to 10’x 10’x 24”. The roots have 2-3 
times as much soil to grow in and much less side surface for roots to run in- 
to and grow down. Roots are able to intertwine and grow like crazy. 


Generally plants or clones are left in one gallon pots until they are 1 to 1 
⁄2 months old, then transplanted to the large planter box before they are- 
root bound. This allows young plants to be bunched together under the 
lamp and receive maximum light intensity. As many as 20 plants may be 
placed in a 2’x 2’x 12” planter, but 4 to 6 plants are much more reasonable. 
Once plants start crowding and shading one another, they may be bent out- 
wards and tied down to a trellis that is nailed to the sides of the planter. The 
large planters work very well and are highly recommended because they re- 
quire less maintenance. Since there is a larger mass of soil, water and 
nutrients are retained much longer and more evenly. 
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One gallon plants are transplanted into the raised bed. 


Raised beds can be installed right on the earthen floor of a garage or base- 
ment. If drainage is poor, a layer of gravel or a dry well is laid under 12-24” 
of soil, with a 2” x 12” as a border for the raised bed. If the bed is subterra- 
nean, it may be very close to the water table. When it rains, the water may 
collect underneath. The garden seldom needs watering! Plants are kept a lit- 
tle bit too wet and there may be a build-up of salts (nutrients) in the soil, 
since it can not be leached effectively. 


If drainage does not present a problem and you are able to grow in a rais- 
ed bed, by all means do so! The large soil mass gives a chance to build up a 
good organic base after several crops. There will need to be organic activity 
within the soil. Your job is to make sure it is the good, not the bad, 
microorganisms that live in the bed. When mixing soil or adding amend- 
ments, use the best possible organic components and follow organic prin- 
ciples. There should be good drainage and the soil should be as deep 
(12-24”) as possible. The more organic matter present, the more fertile the 
soil will be. 


A good deal of heat may be generated by the organic activity. This not 
only speeds nutrient uptake, but helps heat the room as well. Ventilation is 
necessary to lower heat, humidity and keep the room free of fungus and bad 
bugs. The organic garden may sound great, but it is one hell of a lot of work 
to replicate the great outdoors. Another drawback to the raised bed is that 
the crop will take a few days to a couple of weeks longer to mature than if it 
were grown in containers. However this longer wait is offset by a larger 
harvest. When marijuana is grown in a container, with its roots restricted 
from growing, the plant will mature and flower faster. 
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HOW TO SEED A POT 


In this example we will use a one gallon plastic pot, which is readily 
available and reusable. 


1. Acquire the desired number of clean pots. 

2. Fill the pot with well-mixed growing medium to about 1” from the top. 

3. Water with 1-2 quarts of warm water or until soil is completely saturated 
and excess water runs out the drain holes. Wait 15 minutes and repeat 
watering to ensure soil saturation. 

4. With your finger, make 1 to 10 small holes 1⁄4” to 1⁄2” deep in the surface. 
Place one to three seeds per hole and cover with soil. Pack it gently, but 
firmly in place. Place a paper towel over the seeds to maintain soil surface 


moist and to keep soil from washing. 


5. Sprinkle water on the surface. Make sure seeds remain at proper depth 
and do not wash out. 


6. Maintain soil surface evenly moist until seeds sprout. 
7. Thin to one pot per plant 

8. Grow a strong, healthy plant. 

9. See: “Cloning for Sex” page 205. 


10. Clone desirable females, save males for breeding. 
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seed depth 1⁄4” 
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Both seedlings are 7 weeks old. One gallon plant is stunted and overfer- 
tilized. Five gallon plant received the same treatment but is healthy. Use 
large pots! 6 gallons of container = one cubic foot of soil. 
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CHAPTER 4 WATER & FERTILIZER 


Water and fertilizer work hand in hand. The nutrients in fertilizer 
dissolve in water. Water carries nutrients through the plant. Water is essen- 
tial to plant growth, making up over 75% of a plant’s weight. 


The root hairs absorb water, nutrients (fertilizer) and oxygen in the soil 
and carry them up the stem to the leaves. This flow of water from the soil 
through the plant is called the transpiration stream. A fraction of the water 
is processed and used in photosynthesis. The water evaporates into the air, 
carrying waste products along with it, via the stomata in the leaves. This 
process is called transpiration. Some of the water also returns manufactured 
sugars and starches to the roots. 
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Unfortunately, common tap water may contain high levels of alkaline 
salts, sulphur or chlorine, and may have a pH out of the acceptable 6.5 to 7 
range. Water containing sulphur is easily smelled and tasted. Saline water is 
a little more difficult to detect. Water in coastal areas is generally full of 
salt, because it washes inland from the ocean. This problem is worst in 
southern California and other coastal areas. 


Chlorine and salt are added to many household water systems. Chlorine 
does not seem to affect marijuana growth, but salt softened water should be 
avoided. Enough salt will kill any plant! Chlorine does tend to make soil 
acidic after repeated use. The best way to get chlorine out of water is to let it 
sit one or two days in an open container. The chlorine will evaporate as a 
gas when it comes in contact with the air. If chlorine noticeably alters soil 
pH, it may be adjusted with hydrated lime. Salts, from saline water or fer- 
tilizer residue can build up to toxic levels quickly in container gardens. Ex- 
cessive salts inhibit seed germination, burn the root hairs and tips or edges 
of leaves, and stunt the plant. Excess salt built up in the soil can easily be 
leached out by pouring 2 gallons of water per gallon of growing medium. 
Repeat leaching once or twice if burn is severe. This will wash out any toxic 
build up of salts. If you use soft water, saline water, or have any unwanted 
substances in the soil, it is a good idea to leach containers every month or 
two. Hard or well water may be alkaline and usually contains notable 
amounts of calcium (Ca) and magnesium (Mg). Both of these 
micronutrients will be put to good use by marijuana. It is doubtful that hard 
water could contain enough Ca or Mg to toxify the soil. It is still a good idea 
to leach the soil at least every two months. Generally, water that is OK to 
drink, is OK for plants. 


APPLICATION 


Large plants use much more water than small plants, but there are many 
more variables than size that dictate a plant’s water consumption. The age 
of the plant, container size, soil texture, temperature, humidity and ventila- 
tion all contribute to water needs. Change any one of these variables and 
water consumption will change. Good ventilation is essential to promote 
transpiration, water consumption and rapid growth. Generally, the 
healthier a plant, the faster it grows and the more water it consumes. 


RULES OF THUMB - (1) Apply tepid (70 - 80° F) water. Plants are 
able to process tepid, or room temperature water rapidly and it bet- 
ter penetrates the soil. Tepid water does not shock tender root hairs 
or leaves. Would you rather jump into a warm or a cold swimming 
pool? What happens to your body when you dive into a cold swim- 
ming pool? (2) Water early in the day so excess water will evaporate 
from soil surface and leaves. Leaving leaves and soil wet leads to 
fungus attack. 
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Many growers irrigate on a wet and dry cycle. They water, then let the soil 
dry out to about 2” below the soil surface before the next watering. Other 
growers keep moisture more consistent by irrigating more often. A fertilizer 
solution is often added with each watering. 


Marijuana does not like soggy soil. Soil kept too wet essentially drowns 
roots, making it impossible for them to breathe. This causes slow growth 
and possible fungus attack. Tiny root hairs dry up and die, if the soil dries 
out, even in pockets. It seems to take forever for the roots to grow new 
hairs. 


RULES OF THUMB about irrigation: (1) Irrigate small seedlings 
and clones when the soil surface is dry. For clones rooting in sand 
or vermiculite with good drainage and no humidity tent, the surface 
is dry almost daily. (2) Irrigate larger plants in the vegetative and 
flowering stages when soil is dry 2” below the surface. Contrary to 
popular belief, flowering marijuana uses high levels of water to 
carry on rapid floral formation. Letting a flowering plant wilt bet- 
ween waterings actually stunts flower formation. (3) Line pots up 
so they are easy to keep track of. 


A moisture meter takes most of the guess work out of watering. They can 
be purchased for $10 to $30 and are well worth the money. The meter can 
tell exactly how much water the soil contains at any level or point. Many 


A moisture meter makes watering very exact. 
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times, soil will develop dry pockets and/or not hold water evenly. Checking 
moisture with a finger is, at best, an educated guess and disturbs the root 
system. A moisture meter will give an exact moisture reading without 
bothering the roots as much. 


Cultivating the soil surface allows water to penetrate evenly and guards 
against dry soil pockets. It also keeps water from running down the crack 
between the inside of the pot and the soil and out the drain holes. Gently 
break up and cultivate the top 2” of soil with your fingers or a salad fork. 
Make sure tiny surface roots are not disturbed much. 


The trick is to apply enough water so all of the soil gets wet and not let 
too much run out the drain holes, which will cause a leaching effect, carry- 
ing away nutrients. None the less, a little drip (about 10%) out the drain 
holes is beneficial. 


Overwatering is a common problem, especially with small plants. Too 
much water drowns roots by cutting off their supply of oxygen. If you have 
symptoms of overwatering, buy a moisture meter! It will let both you and 
your garden breathe easier. Sometimes, parts of the soil are overwatered 
and other soil pockets remain bone dry. Cultivating the soil surface, allow- 
ing even water penetration and using a moisture meter will overcome this 
problem. One of the main causes of overwatering is poor air ventilation! 
The plant needs to transpire and water needs to evaporate into the air. If 
there is nowhere for this wet, humid air to go, literally gallons of water may 
be locked in the grow room. Well ventilated air carries the wet air away, 
replacing it with new dry air. If using trays to catch runoff water, use a 
turkey baster (large syringe) or sponge to draw the excess water from the 
tray. Signs of overwatering are: leaves curl and yellow, constant soggy soil, 
fungus, and slow growth. Overwatering may affect a plant and the inex- 
perienced gardener may not see any blatant symptoms for a long time. 


more than small ones, (2) maintain good ventilation and (3) check 
HS the soil of each plant for moisture. This will be a base to work from 
in developing your watering skill. 


R RULES OF THUMB - about watering (1) large plants transpire 
a) 


Underwatering is less of a problem. However, it fairly common if small 
(1-2 gallon) pots are used, or if small pots are used by growers that do that 
do not realize the water needs of plants for rapid growth. Small containers 
dry out quickly and may need daily watering. If this is forgotten, the poor 
water starved plant is stunted. Once tender root hairs dry out, they die; the 
plant is stunted. Most growers panic when they see their prize marijuana 
plants wilted in bone dry soil. 


If the soil is nearly or completely dry, take the following steps: Add a few 
drops (one drop per pint) of a biodegradable, concentrated liquid soap like 
Castille or Ivory concentrate to the water. It will act as a wetting agent, 


112 


helping the water penetrate soil more efficiently and guard against dry soil 
pockets. Most soluble fertilizers contain a wetting agent. Apply about % to 
1⁄2 as much water/fertilizer as the plant is expected to need, wait 10 to 15 
minutes for it to totally soak in, then apply more water/fertilizer until the 
soil is evenly moist. If trays are underneath the pots, let excess water remain 
in the trays a few hours or even overnight before removing it with a large 
turkey baster. 


Having a readily accessible water source is very convenient; it saves time 
and labor. A 10’ x 10’ garden, containing 24 healthy plants in 6 gallon pots, 
could need 10 to 30 gallons of water per week. Water weighs eight Ibs. a 
gallon. 30 gallons x 8 lbs. = 240 pounds! That’s a lot of containers to fill, 
lift and spill. Carrying water in containers from the bathroom sink to the 
garden is OK when plants are small, but when they get large, it is a big, slop- 
py, regular job. Running a hose into the garden saves much labor and mess. 
A lightweight 1⁄2” hose is easy to handle and is less prone to damage plants. 
If the water source has hot and cold water running out the same tap and is 
equipped with threads, a hose may easily be attached and tepid water used 
to water the garden. A dishwasher coupling may be used if the faucet has no 
threads. The hose should have an on/off valve at the outlet, so water flow 
may be controlled while watering. A rigid watering wand will save many 
broken branches while leaning over to water in tight quarters. The wand 
may be found at the nursery or constructed from plastic PVC pipe. Do not 
leave water under pressure in the hose. Garden hoses are meant to transport 
water, not hold it under pressure, which may cause it to rupture. 


To make a siphon or gravity 
fed watering system, place a bar- 
rel at least 4’ high in the grow 
room. If humidity is a problem, 
put a lid on the can or move it to 
another room. The attic is a good 
place because it warms the water 
and promotes good pressure. 
Place a siphon hose in the top of 
the tank or install a PVC on/off 
valve near the bottom of the bar- 
rel. An inexpensive device that 
measures the gallons of water ad- 
ded to the barrel may be purchas- 
ed at most hardware stores. It is 
easy to walk off and let the barrel 
overflow. A float valve may also 
be installed in the barrel so there 
is a constant supply of water. 
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A drip watering system may be employed. These systems use low pressure 
plastic pipe with friction fittings. Water flows down the pipe and out the 
emitters, one drop at a time. The emitters are attached to the main hose and 
may be either spaghetti strap or nipple type. There are several kits on the 
market or you can construct your own system from component parts. 


The drip system does offer certain advantages. Once set up, it seems to 
cut watering maintenance. Fertilizer may also be injected into the system. 
This facilitates fertilization, but gives the same amount of nutrient to each 
plant. If growing clones that are all the same age and size, a drip system 
would work very well. This may or may not be desirable, depending on the 
nutrient requirements of each plant. One grower loves the convenience and 
constant feeding ability of the system. She injects a fertilizer solution into 
the system with each watering. She notes that plants grown using a drip 
system are able to survive in smaller containers and root growth is minimal, 
since the nutrients and water are in constant supply. In fact, using soilless 
mix and a drip system is essentially a non-recovery hydroponic system. 


The drip system may also be attached to a timer so it irrigates when 
Mother Nature is on vacation. This is very convenient, but may be expen- 
sive, not only in monetary terms but in yield as well. The automated system 
may promote negligence! The garden needs daily care! If it is automated, it 
may discourage you from actually checking the moisture with a meter or 
looking at each and every plant daily. Automation is great, but is not a 
substitute for good gardening practices. 
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FERTILIZER 


Marijuana grows so fast under HID lamps that ordinary potting soil can 
not supply all necessary nutrients for rapid, healthy growth. Fertilizing is 
necessary to make extra nutrients available for sustained vigorous growth. 


There are about 16 known elements necessary for plant life. Carbon, 
hydrogen, and oxygen are absorbed from the air and water. The rest of the 
elements, called nutrients, are absorbed mainly from the soil or fertilizer. 
The primary nutrients (Nitrogen (N), Phosphorus (P), and Potassium (K)) 
are the elements a plant uses the most. Almost all fertilizers show the N-P-K 
percentages in big numbers on the front of the package. They are always 
listed in the same N-P-K order (except for ECO-GROW, which lists N- 
K-P). For example a 23-19-17 fertilizer has 23% nitrogen, 19% phosphorus 
and 17% potassium. 


Calcium (Ca) and magnesium (Mg) are secondary nutrients or elements’. 
Iron (Fe), sulfur (S), manganese (Mn), boron (B), molybdenum (Mb), zinc 
(Zn), and copper (Cu) are micro-nutrients or trace elements. Marijuana uses 
more magnesium than most general purpose fertilizers supply. Mg and Ca 
are usually added in the form of fine dolomite lime when soil is mixed. 
Trace elements are usually found in sufficient quantities in potting soil and 
in complete fertilizers like Peters and Eco Grow for healthy plant growth 
and do not need to be added. Unless fortified, soilless mixes may be severely 
lacking in secondary and trace elements. It is still a good idea to use a fer- 
tilizer containing trace elements. Secondary and trace elements are usually 
not listed on fertilizer labels. 


PRIMARY NUTRIENTS 


Nitrogen (N) is the most important nutrient. It regulates the plant’s ability 
to make proteins essential to new protoplasm in the cells. N is essential to 
the production of chlorophyll and is mainly responsible for leaf and stem 
growth as well as overall size and vigor. Nitrogen is most active in young 
buds, shoots and leaves. Marijuana loves N and requires high levels during 
vegetative growth. 


Phosphorus (P) is necessary for photosynthesis and provides a mechanism 
for energy transfer within the plant. P is associated with overall vigor as 
well as resin and seed production. Cannabis uses highest levels of P during 
the germination, seedling, cloning and flowering stages of growth. 


Potassium or potash (K) is essential to the manufacture and movement of 


sugars and starches, as well as growth by cell division. K increases 


1! Ca and Mg are also classified with N-P-K as Macro-nutrients. 
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chlorophyll in foliage and helps regulate stomata openings so plants make 
better use of light and air. Potash encourages strong root growth and is 
associated with disease resistance and water intake. K is necessary during all 
stages of growth. 


% nitrogen 


20-20-20 


% phosphorus 


FERTILIZER 
% potassium 


SECONDARY ELEMENTS 


Magnesium (Mg) is found as a central atom in every chlorophyll! molecule 
and is essential to the absorbsion of light energy. Mg aids in the utilization 
of nutrients. It also neutralizes soil acids and toxic compounds produced by 
the plant. It is the only secondary nutrient that is commonly found defi- 
cient. Adding dolomite lime before planting will stabilize pH and add Mg 
and Ca to the soil. Add epsom salts with each watering if no dolomite was 
added when planting. 


Calcium (Ca) is fundamental to cell manufacture and growth. Marijuana 
must have some calcium at the growing tip of each root. 


Trace Elements are essential to chlorophyll formation and must be present 
in minute amounts, but little is known about the exact amounts that are 
needed. They function mainly as catalysts to plant processes and utilization. 
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FERTILIZERS 


The goal of fertilizing is to supply the plant with proper amounts of 
nutrients for vigorous growth without toxifying the soil by over-fertilizing. 
A 5-6 gallon container, full of rich, fertile potting soil will supply all the 
necessary nutrients for a month or longer. After the roots have absorbed 
most of the available N-P-K nutrients, they must be added to the soil to sus- 
tain vigorous growth. Unless fortified, soilless mixes require N-P-K fer- 
tilization from the start. I like to start fertilizing fortified soilless mixes after 
the first week or two of growth. Most commercial soilless mixes are for- 
tified with secondary and trace elements. Use a N-P-K fertilizer containing 
secondary and trace elements in mixes that are not fortified. 


A plant has different fertilizer needs as its metabolism changes 
throughout life. During germination and seedling growth, intake of 
phosphorus (P) is high. The vegetative growth stage requires high amounts 
of Nitrogen (N) for green leaf growth. P and K are also necessary in 
substantial levels; a general purpose N-P-K fertilizer is recommended. In 
the flowering stage, the marijuana is no longer concerned with vegetative 
growth. P intake is highest; N and K are less immportant. Using a super 
bloom fertilizer, low in N and K, and high in P will promote larger flower 
growth. However, some growers use an N-P-K, general purpose fertilizer 
and get OK results. A high N content fertilizer usually promotes greener, 
leafy growth during flowering. Cannabis does need some N during flower- 
ing. Without N, older foliage may yellow and die prematurely. 


Fertilizers may be either (water) soluble or gradual release. Both soluble 
and gradual release fertilizers can be organic or chemical. 


SOLUBLE fertilizers lend themselves to indoor container cultivation and 
are preferred by commercial nurserypersons, as well as many indoor 
growers. Soluble fertilizers dissolve in water and may be added or washed 
(leached) out of the soil easily. It is easy to control the exact amount of 
nutrients available to plants in a soluble form. Versatile soluble fertilizer 
may be applied in a water solution to the soil or misted directly on the 
leaves. Foliar feeding supplies nutrients directly to the leaves where they are 
used. 


CHEMICAL SOLUBLE FERTILIZERS 


Chemical granular fertilizers can easily be over applied, creating toxic 
soil. They are almost impossible to leach out fast enough to save the plant. 


Osmocote™ chemical fertilizers are essentially time release. They are used 
by many nurseries because they are easy to apply and only require one ap- 
plication every few months. Using this type of fertilizer may be convenient, 
but exacting control is lost. They are best suited for ornamental containeriz- 
ed plants where labor costs and uniform growth are the main concerns. 
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PETERS” fertilizer has been the choice of professional nurserypersons 
for many years. Indoor growers love it because the salts are so pure and easy 
to work with. It is formulated with chelating agents to prevent settling out 
of elements, contains necessary secondary and trace elements, and has no 
chloride carbonates or excess sulfates, preventing build up of excess salts. It 
is excellent for use with both soil and soilless mixes. Peters comes in many 
different N-P-K formulas. Those most commonly used indoors are listed. 


The following formulas are mixed from 1⁄2 to 1 tablespoon per gallon of 
water and applied with each watering. 


1. General Purpose (20-20-20) is most readily available and used during the 
seedling and vegetative stages’. 


2. Peat-Lite Special (20-10-20) works very well during vegetative growth in 
both soil and soilless mixes. Less P helps contain roots. It contains high 
levels of secondary and trace nutrients’. 


3. Geranium Special (15-15-15) also used during vegetative growth works 
very well for low pH situations. Geranium Special has a non-acidic source 
of N and reduced ammonium toxicity potential’. 


4. Blossom Booster (10-30-20) contains a high level of P, which is necessary 
during flowering. It increases bud set, count and size’. 


General Purpose Blossom Booster 


? Trace element content: Mg .05%, Fe .05%, Mn .0031%, B .0068%, Zn .0025%, Cu .0036%, 
Mo .0009% 


3 Trace element content: Mg .15%, Fe .10%, Mn .056%, B .02%, Zn .0162%, Cu .01%, Mo 
-01% 
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ECO-GROW? is produced in Seattle, WA by Eco Enterprises. Its various 
formulas are made with the hydroponic horticulturist in mind, but can be 
used with soil as well. ECO-GROW is a balanced formula that gives plants 
all of the nutrients necessary for strong, healthy growth. All the elements in 
ECO-GROW are derived from natural minerals and nothing artificial is ad- 
ded. One of the interesting qualities of ECO-GROW is it does not totally 
dissolve in the nutrient solution. There are enough nutrients in the solution 
that plants get properly nourished, so do not worry about a little sediment 
in the solution. The pH is balanced at 6.3 when mixed with neutral tap 
water. 


Eco-Grow - Secondary and trace element analysis: Ca 6%, S 2.6%, Mg 
2.0%, Fe .2%, Mn .1%, Cl .1%, Cu .005%, Zn .05%, B .045%, Mo .002% 
-001% Co. 


1. Standard (10-8-14) - is a general purpose fertilizer formulated for 
vegetative growth. 


2. Monstera (20-6-12) - This formula is for plants needing high N intake for 
rapid vegetative growth. 


3. Bloom (3-35-10) - A blossom boosting formula low in N and high in P. 
Great for fat, healthy, strong buds. 
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RA-PID-GRO® is a favorite of some professionals and marijuana 
growers. The Multi-Use (23-19-17) formula will dissolve easily in water, is 
readily available, and contains a few trace elements. Supplemental trace ele- 
ment fertilization is necessary. Ra-Pid-Gro is used during the seedling and 
vegetative growth stages. It may be used during flowering, but supplies high 
levels of unnecessary N, which could promote undesired green vegetative 
growth. 
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MIRACLE-GRO® is the old, reliable houseplant and vegetable food. It 
comes in several formulas and may be found at just about any store with a 
gardening section. Miracle-Gro lists secondary and trace elements on the 
guaranteed analysis panel: Copper .05%, chelated Iron .10%, Manganese 
.05%, and Zinc .05%. 


1. The tomato formula (18-18-21) also contains Magnesium (Mg) .05%. 
Tomatoes and marijuana have very similar nutrient requirements. This for- 
mula is great for seedling and vegetative growth. 


2. The All-Purpose (15-30-15) formula is preferred by growers during 
flowering. The high concentration of Phosphorus (P) helps rapid bud for- 
mation. 
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GRADUAL RELEASE ORGANIC FERTILIZERS 


Organic cannabis boasts a sweeter taste, but implementing an organic in- 
door garden requires horticultural know how. The limited soil, space and 
the necessity for sanitation must be considered when growing organically. 
Outdoors, organic gardening is easy because all the forces of nature are 
there for you to seek out and harness. Indoors, essentially none of the 
natural phenomena are at play. Remember you are Mother Nature and 
must create everything! The nature of growing indoors does not lend itself 
to long term organic gardens, but some organic techniques have been prac- 
ticed with amazing success. 


Most indoor organic gardens use potting soil, high in worm castings, 
peat, sand, manure, leaf mold, compost and fine dolomite lime. In a con- 
tainer, there is really no space to build the soil by mixing all kinds of neat 
composts and organic nutrients to cook down. Even if it were possible to 
build soil in a container, it would take months of valuable growing time and 
could foster bad bugs, fungi, etc. It is easiest and safest to throw old 
depleted soil outdoors and start new plants with fresh organic soil. 
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Organic nutrients, manure, worm castings, blood and bone meal, etc., 
work very well to increase the soil nutrient content, but nutrients are releas- 
ed and available at different rates. The nutrient availability may be difficult 
to calculate, but it is hard to over-apply organic fertilizers. Organic 
nutrients seem to work best when used in combination with one another. 
This gives a more consistent availability of nutrients. Usually growers use a 
mix of 20-40% worm castings with other organic agents to get a strong, 
readily available nitrogen base. They fertilize later with bat guano during 
flowering. 


An indoor garden using raised beds (page 106) allows true organic 
methods. The raised beds have enough soil to hold nutrients, promote 
organic, chemical activity and ensure a constant supply of nutrients. The 
raised bed has enough soil mass to promote heat and all kinds of fundamen- 
tal organic activity. 


ORGANIC 

FERTILIZER N P K AVAILABILITY 
Bat Guano 5 8 2 rapid 
Blood Meal 13 1 0 rapid 
Bone Meal 2 14 0 medium 

(steamed) 
Cottonseed Meal 6 3 1 slow 
Cow manure 2 25 1.5 medium 
Green Sand 0 1.5 4 medium 
Kelp 3 32 5 rapid 
Sea Guano 15 5 3 rapid 
Wood Ash 0 3 5 slow 
Worm Castings 3.5 1 1 rapid 


The nutrients in organic fertilizers may vary greatly depending upon 
source, age, erosion, climate, etc. The above figures are only approximate. 
For exact nutrient content, consult the vendor’s specifications. 
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THE TEA BAG 


Five or ten gallon pots do not contain enough soil to hold all the organic 
nutrients a plant will need throughout life. This dilemma is solved by using 
organic tea. The tea is a bit messy, even stinky, but very effective. These tea 
concoctions may contain just about any organic nutrient diluted in water. 
Fish emulsion is the most readily available commercial organic tea. You can 
even pour old goldfish water on the plants! Worm castings high in nitrogen, 
and bat guano high in phosphorus are the most common ingredients in U- 
mix organic teas because their soluble nutrients are immediately available to 
plants. If bringing bat guano, cow manure or any kind of feces into the 
home, then mixing it with water, and pouring it on plants is repulsive to 
you, do not garden organically! 


There are many different mixtures of organic tea and they are all general- 
ly safe to use. Just mix the organic nutrient(s) with water, let it sit over 
night, mix it again, then strain out the heavy stuff by pouring the solution 
through an old nylon before applying. The tea may be applied as often as 
each watering. 


Bat Guano - is highly prized for its high phosphorus content. It also con- 
tains many other nutrients. Bat guano is known as the organic super bloom. 
Unlike other organic fertilizers, the nutrients it holds are immediately 
available to plants. Found in caves, the guano dries with minimal decom- 
position. Bat guano can be thousands of years old. If 50 years old or less, it 
may contain high levels of nitrogen. After that, the nitrogen content 
dissipates. Bat guano is usually powder-like and can be used as a foliar 
spray, but it is chunky. Do not breathe the dust when handling; it is full of 
all kinds of bacteria that could make you sick. It is almost impossible to ap- 
ply too much guano. An average dosage is one tablespoon per gallon. Bat 
guano may be difficult to find at retail stores. It is advertised in High Times 
and Sinsemilla Tips. 


Fish Emulsion - is essentially ground up fish parts suspended (emulsified) 
in a liquid. Fish emulsion is high in organic nitrogen and trace elements. 
This natural fertilizer is difficult to over-apply and is immediately available 
to plants. Fish emulsion may be used as a foliar spray, but it will clog small 
nozzles. Even deodorized fish emulsion stinks! 


Sea Guano - is collected mainly in Peru. This guano is famous for its high 
nitrogen content as well as other nutrients. The Humboldt current along the 
coast of Peru and northern Chile keeps the rain from falling, and decom- 
position of the guano is minimal. The guano is scraped off the rocks of 
islands and the shores of this amazing climate. The sea guano is very similar 
to bat guano in its application, and is difficult to find at retail outlets. The 
average dosage is one tablespoon per gallon of water. 
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Seaweed - contains all kinds of trace elements in a forms that are 
available to plants. Seaweed is organic and will not burn plants. There are 
many kinds of seaweed. Each has its own unique structure and content of 
nutrients. Seaweeds come in either powder, liquid or bulk fiber form. Most 
can be used in a foliar spray. 


Worm Castings - are high in available nitrogen as well as many other 
nutrients. Worm castings are used as an organic fertilizer as part of the soil. 
Angle worms eat and digest all kinds of decomposing organic matter. The 
castings are this excreted matter. Some of the qualities of worm castings are 
they are heavy and very dense. When mixing with soil, use no more than 
30%. Because they are so heavy, root growth can be impaired. Worm 
castings vary in the amount of nitrogen they contain. Most nurseries do not 
stock worm castings. However, there are more people making their own. 
Check the newspaper and ask at the nursery for possible sources. 


Milorganite - is sewage sludge and used as an ornamental plant fertilizer. 
Milorganite is not recommended for marijuana cultivation because of it’s 
origin. It is impossible to tell if the sludge contains harmful chemicals. 


TRANSPLANTING, SEEDLING & CLONING FERTILIZERS 


Ortho Up-Start® is recommended for a smooth move of clones and 
transplants, as well as seedling growth. There are many similar products 
that work just as well as this one. Up-Start is a liquid that will readily 
dissolve in water. The 3-10-3 nutrient formula provides 10% available P, 
just what young roots need for vigorous growth. Vitamin B, helps ease 
transplant wilt and shock: The root hormone 1-naphthalene-acetic acid 
(.015% by weight) stimulates root formation and growth. When cloned or 
transplanted, the roots are the first part a plant must develop in order to 
supply water and nutrients to stems and leaves. 


Vitamin B, , available under many brand names, is an organic vitamin 
that helps ease transplant shock and wilt. Using vitamin B, makes 
transplanting fast and easy. 


Superthrive® is a vitamin-hormone (listed ingredients: vitamin B1:.09% 
and 1-naphthyl actic acid:.048%) liquid concentrate that many growers 
claim to be a universal elixir. Who knows, it just might help. Everything 
that I can find out about it shows that it does not hurt plant growth. 


Superthrive is used to induce root growth. First, dip the cutting in full 
strength Superthrive 2-5 minutes before planting. Next, plant the clone in a 
rooting medium and water the rooting clone with a solution of about 25 
drops Superthrive to one gallon of water. This is a one time application! 
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It is also used as a fertilizer additive. Along with the first dose of fer- 
tilizer, add up to 25 drops per gallon of solution. This (25 drops per gallon) 
is a one time only application. Subsequent dosage is one drop per gallon 
with each watering. 


TRACE ELEMENT FERTILIZERS 


Compound 111, S.T.E.M. and FTE are all Peters® products. Many 
other companies, both local and national, produce excellent products that 
are similar to Peters. These trace element formulas are used by many indoor 
growers and nurserypeople alike. They work well to alleviate any trace ele- 
ment deficiency except for magnesium (Mg). None of the formulations have 
any Mg. 


Compound 111 is a supplemental formula containing trace elements (Fe 
1.5%, Mn .12%, Zn .0754%, Cu .11362%, B .23242%, Mo .10757%) 
chelating agents, penetrating agents and color tracers. This formula is 
highly recommended if you mix your own fertilizer out of single elements or 
are using a fertilizer that does not contain trace elements. Compound 111 is 
the easiest trace element formula to use and the safest. It has less of each 
element to toxify the soil, and unlike the S.T.E.M. formula, does not con- 
tain sulfur. Compound 111 works well to treat any mysterious trace element 
deficiency. Often trace elements are suspected of being deficient, but the ex- 
act deficiency is not known for sure. By applying Compound 111, the pro- 
blem will be solved and you will not have to know the exact cause of the 
deficiency. 


The S.T.E.M. (Soluble Trace Element Mix) was developed to furnish 
trace elements immediately, in large doses. This is the hottest or most potent 
trace element formula around. Be very careful when using it. The S.T.E.M. 
formula was developed for a one time application in treating trace element 
deficiencies. Note the percent concentrations of the trace elements. 


FTE (Frtitted Trace Elements) are mixed with the soil or soilless mix for a 
long lasting, slow release application of 6-12 months. The elements are en- 
cased in a pulverized glass complex that resists heavy leaching. The 
nutrients are available at a more constant rate throughout life. This is a 
form of gradual release fertilizer, and is the only one that I recommend. The 
FTE formula is a safer one to use than the soluble ones, but may be over- 
done also. Once overdone, FTE may not be leached out. Apply only  teas- 
poon per cubic foot of soil. 


The guaranteed analysis of Peters FTE is: Mn 5.0%, Fe 14.0%, Cu 1.5%, 
Zn 5.0%, B 0.8%, Mo 0.07% 
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The guaranteed analysis of Peters S.T.E.M. formula is: S 15.0%, B 
1.45%, Cu 3.20%, Fe 7.5%, Mn 8.15%, Mo .046%, Zn 4.5% 


MIXING 


To mix, dissolve powder, crystals, or liquid into a little warm (90-100° F) 
water; make sure it is totally dissolved, then add the balance of the tepid 
water. This will ensure that the fertilizer and water mix evenly. 


Containers have very little soil in 
which to hold nutrients and toxic salt 
build-up may become a problem. 
Follow dosage instructions to the let- 
ter. Adding too much fertilizer will 
not make plants grow faster. It may 
change the chemical balance of the 
soil and supply too much of a 
nutrient or lock in other nutrients, 
making them unavailable to the 
plant. 


Measuring cup and spoons 


APPLICATION 


The first thing that must be determined is: do plants need fertilization? 
This may be determined by visual inspection, taking an N-P-K soil test, or 
experimenting on a test plant(s). No matter which method is used, 
remember: plants in small containers use available nutrients quickly and 
need frequent fertilizing, while plants in large planters have more soil, supp- 
ly more nutrients, and require less frequent fertilizing. 


Visual Inspection - If plants are growing well and have deep green healthy 
leaves, they are probably getting all necessary nutrients from the soil. The 
moment growth slows, or leaves begin to turn pale green, it is time to fer- 
tilize. Do not confuse yellow leaves caused by a lack of light and yellow 
leaves caused by a nutrient deficieny. 


Taking an N-P-K soil test will reveal exactly how much of each major 
nutrient is available to the plant. The test kits mix a soil sample with a 
chemical. After the soil settles, a color reading is taken from the liquid, then 
matched to a color chart. The appropriate percent of fertilizer is then add- 
ed. This method is very exact, but more trouble than it is worth. 


Many gardeners prefer to experiment on two or three test plants. This 
method yields experience and develops horticultural skills. Clones work 
especially well for this type of experiment. Give the test plants some fer- 
tilizer and see if they green up and grow faster. If it is good for one, it 
should be good for all. 
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Now it has been determined the plants need fertilizer, but how much? The 
answer is simple. Just mix fertilizer as per instructions and water as normal, 
or dilute fertilizer and apply more often. Remember, small plants use much 
less fertilizer than large ones. Fertilize early in the day, so plants have all 
day to absorb and process the fertilizer. 


It is almost impossible to explain how often to apply fertilizer. We know 
that large plants use more nutrients than small plants. The more often fer- 
tilizer is applied, the less concentrated it should be. Frequency of fertiliza- 
tion is one of the most widely disagreed upon subjects in the horticultural 
industry. Indoor, containerized marijuana may be pushed to incredible 
lengths; it will absorb amazing amounts of fertilizer and grow well. Lots of 
growers add as much as one tablespoon per gallon (Peters (20-20-20) or 
(10-30-20)) with each watering! This works best with growing mediums, 
especially soilless mix that drain readily and are easy to leach. Other 
growers use only rich organic potting soil with fine dolomite lime added. No 
supplemental fertilizer is applied until a super bloom formula is needed for 
flowering. 


A siphon applicator found at most nurseries will mix soluble fertilizers 
with water. The applicator is simply attached to the faucet with the siphon 
submerged in the concentrated fertilizer solution, and the hose attached to 
the other end. Often applicators are set at 1:15 ratio. That is, for every 1 
unit of liquid concentrate fertilizer, 15 units of water will be mixed with it. 
Sufficient water flow is necessary for the suction to work properly. Misting 
nozzles restrict this flow. When the water is turned on, the fertilizer is 
siphoned into the system and flows out the hose. Fertilizer is generally ap- 
plied with each watering, since a small percentage of fertilizer is metered in. 


A garbage can, set 3-4’ off the floor with a garden hose fitting at the bot- 
tom will act as a gravity flow source for fertilizer solution. The container is 
filled with water and fertilizer. With this system, the water temperature is 
easy to keep warm and fertilization is much easier. (see: page 113) 


I’ve found, when it comes to fertilization, experience will tell more than 
anything else. There are hundreds of N-P-K mixes and they all work! When 
choosing a fertilizer, make sure to read the entire label and know what the 
fertilizer claims it can do. Do not be afraid to try a few test plants. 


Once you have an idea of how often to fertilize, put the garden on a 
regular bi-weekly, weekly, bi-monthly, every watering, every other watering 
or every third watering feeding schedule. A schedule usually works very 
well, but it must be combined with a vigilant, caring eye that looks for over- 
fertilization and nutrient deficiency signs. 


RULE of THUMB - leach soil with 1-2 gallons of fresh water per 
gallon of soil every 1-2 months. This is the best form of preventive 
maintenance against toxic salt build-up in the soil. Leaching too 
often, say weekly, would essentially wash everything out. 
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FOLIAR FEEDING 


Foliar feeding (misting the leaves with fertilizer solution) makes some 
nutrients available and useable immediately. Food is absorbed directly into 
the leaves. Foliar feeding is a good way to keep toxic nutrient levels from 
building up in the soil, but like soil fertilization, may be over done. Daily 
foliar feeding with a weak solution, for example, Jeaches the nutrients from 
the leaves, just as excessive watering leaches nutrients from the soil. A good 
foliar feeding program would start after the plant’s first month of growth. 
nae fertilizer solution with a fine spray. See: ‘“‘About Spraying” pages 
190-92. 


Foliar feeding is more work, but creates almost instant results. Nitrogen 
deficient plants have turned from a pale yellow to a lime green in 12 short 
hours! In the case of nutrient deficient soil, foliar feeding is a simple quick 
cure. The nutrients are supplied directly and used immediately. Soil condi- 
tion or pH are not affected, but root absorption may improve. A combina- 
tion of soil and foliar feeding is common. Good organic foliar fertilizers are 
fish emulsion and bat guano. Of course, it must be strained through a tea 
bag and the sprayer should not be prone to clogging. There are many 
chemical foliar fertilizers; Peters, Ra-Pid-Gro, Miracle-Gro and Eco-Gro. 
Dilute them the same as for regular fertilization for foliar feeding. 


OVER-FERTILIZING can become one of the biggest problems for indoor 
growers. Too much fertilizer causes a build up of nutrients (salts) to toxic 
levels and changes soil chemistry. When over-fertilized, growth is rapid and 
super lush green, until the toxic levels are reached. When the toxic salt (fer- 
tilizer) level is reached, leaf tips burn (turn yellow, then black) and if the 
problem is severe, the leaves will curl under like a bighorn sheep’s horns. 
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Fertilizer Burn 


Severe over fertilization 
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Chance of over-fertilization is greater in a small amount of soil; it can on- 
ly hold a small amount of nutrients. While a large pot or planter can hold 
much more soil and nutrients safely, it will take longer to flush if overdone. 
It is very easy to add too much fertilizer to a small container. Large con- 
tainers have good nutrient holding ability. 


To treat severly over-fertilized plants, leach soil with 2 gallons of water 
per gallon of soil, so as to wash all the excess nutrients out. The plant 
should start new growth and be looking better in one or two weeks. If the 
problem is severe, and leaves are curled, the soil may need to be leached 
several times. After the plant appears to have leveled off to normal growth, 
start foliar feeding or apply diluted fertilizer solution. 


NUTRIENT DISORDERS 


There are many things that could go wrong indoors that are confused 
with a lack of fertilizer. The pH of both the growing medium and water is of 
prime importance. If the pH is not between 6.5 and 7 (6-6.5 for hydroponic 
units) some nutrients will be locked in the soil, even if the nutrient is in sup- 
ply. The plant is not able to absorb it chemically because the pH will not let 
it. For example, a full point movement in pH represents a tenfold increase 
in either alkalinity or acidity. This means that a pH of 5.5 would be fen 
times more acidic than a pH of 6.5. A pH below 6.5 may cause a deficiency 
in calcium. If this happens, root tips could burn and leaves could get fungus 
(leaf spot). A pH over 7 could slow down the plant’s iron intake, and 
chlorotic leaves with yellowing veins could result. 


Incorrect pH contributes to most serious nutrient disorders. It has always 
amazed me that so many people worry about fertilizer application and do 
not pay attention to the pH! See: ‘‘PH Chart,” page 88. 


Besides the pH problem, there are the basic elements of the environment 
that must be checked. Marijuana is a weed outdoors and has little problem 
thriving. Since you are Mother Nature indoors, you are responsible for 
creating a perfect climate for this weed to grow. Check each of the vital 
signs and fine tune the environment, especially ventilation, before deciding 
that plants are nutrient deficient. See: ‘Checklist’? page 256. 


Nutrient Deficiencies will normally not occur in fresh potting soil contain- 
ing dolomite lime or in soilless mix fortified by the grower, containing all 
necessary trace elements and dolomite lime. This fresh planting mix is 
coupled with a regular fertilization schedule. There are two basic things that 
go wrong regarding nutrients: 1) not enough, indicated by lime green leaves. 
This is treated by applying a general purpose fertilizer. N-P-K are all used at 
similar rates and a single nutrient seldom builds to toxic levels. 2) Too 
much, indicated by super dark green leaves and/or burnt tips. Treat by 
leaching the soil of excess nutrients. 
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PRIMARY NUTRIENT DISORDERS 


Nitrogen is the most common 
nutrient found deficient. Growth 
Slows, lower leaves turn yellow and 
eventually die. Remedy by fertilizing 
with N or N-P-K fertilizer. For fast 
results, foliar feed. An overdose of N 
will cause soft, weak growth and even 
delay flower production if it is allow- 
ed to accumulate. 


Phosphorus deficiency is less com- 
mon. Leaves will get deep green, be 
uniformly smaller and the plant will 
a Wee be stunted. Lower leaves will yellow 
“a i RAN and die. Treat with P or N-P-K fer- 


A N Si: tilizer. Toxic signs of P will take a 
K Dj | 7 Si long time to surface. Marijuana uses 
ò A WY a~ a lot of phosphorus throughout life 
ALON RSD and may tolerate even higher levels. 
ye XS Toxic signs are an overall smaller 


plant with very dark green 
foliage.Treat by leaching the soil 
heavily. 
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Potassium deficiency occurs occa- 
sionally. Many times K deficient 
plants are the tallest and appear 
healthy. But the lower leaf tips turn 
yellow, followed by whole leaves that 
turn dark yellow and die. The K is 
usually present in the soil, but locked 
in by high salinity. First, leach the 
toxic salt out of the soil, then apply 
foliar N-P-K fertilizer. 
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Leaf tips turn brown then curl upwards. 


Secondary Nutrient Deficiencies may easily be avoided by mixing 1 cup of 
fine dolomite lime per cubic foot of soil before planting. Dolomite supplies 
soil with Mg and Ca. 


Magnesium (Mg) is the most common secondary nutrient to be found defi- 
cient. It is most commonly deficient in soilless mixes, but is also found defi- 
cient in soil. Lower leaves yellow, veins remain green, the tips and then the 
entire leaf turns brown. The leaf tips usually turn upward, then die. The en- 
tire plant could discolor and die within a few weeks. Cure by watering as 
usual, adding 1 teaspoon epsom salts per 2 quarts of water. If the deficiency 
progresses to the top of the plant, turning the growing shoots lime-colored, 
you will notice the greening-up effect there first. In a few days, it will move 
down the plant, turning lower leaves progressively greener. Continue 
regular watering schedule with epsom salts added until symptoms totally 
disappear. In a soilless mix, you may want to use epsom salts regularly, but 
it will not be necessary if the fertilizer contains Mg. 


Calcium deficiency is uncommon, but when found, it may be too late in life 
to do anything. If too much Ca is applied early in life, it might stunt growth 
as well. Deficient signs are a yellowing and dying back of leaf edges. Mixing 
fine dolomite lime with the soil before planting is the best prevention of this 
ailment. If you must, use a trace element formula containing Ca to treat the 
deficiency. 
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MICRO-NUTRIENT DISORDERS 


Sulphur (S) is almost never a problem for soils able to grow marijuana. 
Many fertilizers contain some form of sulfur. Deficiency shows when leaves 
turn pale green and general purpose N-P-K fertilizer fails to cure the pro- 
hee Very seldom is it a problem, but if it is, remedy with trace element fer- 
tilizer. 


Iron (Fe) - deficiency is somewhat common indoors. An iron deficient 
(chlorotic) plant is yellowing between the veins, with the veins of the leaves 
remaining green. Leaves may start to fall if it is severe. Chlorosis is general- 
ly caused by a high pH rather than a lack of iron. To remedy, correct pH. If 
necessary, foliar feed with fertilizer containing soluble chelated iron. I 
recommend Compound 111. 


Other micro-nutrients, manganese, boron, molybdenum, zinc and cop- 
per, are rarely deficient in any soil. By using commercial potting soil, for- 
tified soilless mix, or N-P-K fertilizer with trace elements, you are 
guaranteed that all necessary trace elements are available. Fertilizers that 
contain only trace elements are available, but may be very tricky to use. 
Trace elements are necessary in minute amounts and reach toxic levels easi- 
ly. I advise NOT to use a special trace element fertilizer more than once or 
twice a crop (once every 2 months) or unless it is absolutely necessary. If us- 
ing a trace element mix, Compound 111 is my favorite. 
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Chapter 5 HYDROPONIC GARDENING 


This system by Humboldt Hydroponics is one of many new units 
developed for indoor use. 


The roots of hydroponics come from two Greek words that were put 
together: hydro meaning ‘‘water’’ and ponics meaning ‘‘working’’. Today 
hydroponics is the science of growing plants without soil, most often in a 
soilless mix. With hydroponics two very important factors may be totally 
controlled: (1) nutrient intake (2) oxygen intake via roots. 


Hydroponic gardening, like HID gardening, is easy and fun, once the 
concept and principles are understood. There are a few basic rules that must 
be followed to make a good system be productive. First let’s look at how 
and why hydroponics works. 
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In hydroponics, the inert soilless medium contains essentially no nutrients 
of its own. All the nutrients are supplied by the nutrient solution. This solu- 
tion passes over the roots or floods around them at regular intervals, later 
draining off. The oxygen around the roots is able to speed the plants uptake 
of nutrients. This is why plants grow so fast hydroponically. They are able 
to take in food as fast as they are able to utilize it. In soil, as in hydroponics, 
the roots absorb nutrients and water; even the best soil rarely has as much 
oxygen in it as a soilless hydroponic medium. 


Hydroponics works well for horticulturists who are willing to spend 10-20 
minutes per day in their garden. The garden requires extra maintenance; 
plants grow faster, there are more things to check and have the potential to 
go wrong. In fact, some people do not like hydroponic gardening because it 
requires too much additional care. I have never seen a hydroponic garden 
that was less work than a comparable soil or soilless garden. 


All too often, people that just started indoor gardening get so excited 
about it, that they go too far too fast. They buy all these new little gadgets 
and have many more projects going than they can properly manage. The 
biggest problem people have in purchasing hydroponic units, is following 
the directions to assemble the system. This is important to remember when 
thinking about constructing and/or inventing your own unit. It will take a 
month or two to work out most of the bugs in a home-made unit. Do not ex- 
pect the best crop in the world the first or second time. 


Hydroponic gardening is very exacting and not forgiving like soil garden- 
ing. The soil works as a buffer for nutrients and holds them longer than the 
inert medium of hydroponics. In fact, some very advanced hydroponic 
systems do not even use a soilless mix. The roots are suspended in the air 
and misted with nutrient solution. The misting chamber is kept dark so 
algae does not compete with roots. 


I have found that plants, properly maintained, grown hydroponically 
under HID lamps tend to grow a little more lush foliage and at a faster rate 
than plants grown in soil. The garden calendar is usually moved up one or 
two weeks. The real benefit with hydroponics is realized later in life. When 
roots are restricted and growth slows in containerized plants, hydroponical- 
ly grown plants are still getting the maximum amount of nutrients. 


The principles involved in hydroponics are simple and direct, but the ap- 
plication of these principles can become very complex. Gravel is the inert 
medium most commonly used to hold the roots and stabilize the plant while 
the nutrient solution passes over the roots in one of many ways. The 
nutrient solution drains away from the roots, so the oxygen will have a 
chance to work with the roots to draw in the nutrients. These are the basic 
principles of hydroponics; the nutrient solution, its application, and the 
growing medium are the main variables in hydroponic gardening. 


133 


DIFFERENT KINDS OF SYSTEMS 


The way the nutrient solution is applied distinguishes the various systems. 
It also dictates the soilless medium used. 


Hydroponic systems may be classified as active or passive. An active 
system actively moves the nutrient solution. Examples of active systems are: 
(1) fill and drain (2) top feed. 


WICK SYSTEM 


1” x 2” boards cloth wicks 


Passive systems rely on capillary action of the wick and the growing 
medium. The nutrient solution is passively absorbed by the wick, medium 
and roots. The mediums that are normally used in a wick system are ver- 
miculite, sawdust, peat moss, etc. For rapid growth, the average wick 
system keeps the medium too wet, consequently, not enough air is available 
to the roots. However, the wick system works very well if engineered pro- 
perly. The soilless medium used, the number of wicks, their gauge and tex- 
ture are the main variables involved in a wick system. The wick system has 
no moving parts. There is nothing mechanical to break, replace, or 
malfunction. The wick systems also boast a low initial cost and once set up, 
and functioning properly, they are little work to maintain. One very effi- 
cient use of the wick system has been to root clones. 
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Two huge Thai plants produced 8 ounces of dried tops in this Hydropot™ 


Hydroponic systems may be further classified as recovery and non- 
recovery. Non-recovery means just what it says. Once the nutrient solution 
is applied to the inert growing medium, it is not recovered. These systems 
use sand, sawdust or some other readily available substance as its medium. 
No nutrient is recovered, less is applied, promoting less waste, complication 
and labor. The non-recovery systems are used mainly for commercial ap- 
plications where the soilless medium is in great supply and the soil is not 
arable. 


The flood and top feed methods are active recovery systems. They active- 
ly work by moving a volume of nutrient solution into contact with the roots. 
Recovery, because the nutrient solution is recovered after it has drained off 
and will be used again. These systems tend to use mediums that will drain 
fairly rapidly and hold lots of air, like pea gravel, light pumice rock or 
crushed brick. The flood method is used by most commercial hydroponic 
operations and many home systems. The Hydropot™ is a (bottom) flood 
system. This system has proven to be low maintenance and easy to use. 


The top feed method is a little more intricate but used in hydroponic units 
with excellent results. Humboldt Hydroponics produces an incredibally ef- 
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ficient top feed system. The nutrient solution is delivered by a pipe 
overhead. See: photo page 132. 


In a flood system, the water floods into the bed, usually from the bottom, 
pushing the CO, rich, oxygen poor, air out. When the medium drains, it 
sucks the new oxygen rich air into the growing medium. Top feed systems 
apply the nutrient solution to the base of each plant with a small hose. The 
solution is aerated as it flows through the air. 


THE GROWING MEDIUM 


The purpose of the growing medium is to harbor oxygen, water, nutrients 
and support the root system of a plant. Like soil, the texture of the soilless 
medium is of utmost importance. The texture of the medium should be one 
that lets the solution drain rapidly enough for the roots to get a good supply 
of oxygen. A fast draining medium, holding little water for a long time, is 
ideal for active recovery hydroponic systems. 


Fibrous materials, like vermiculite, hold moisture within their cells and 
water retention is high. This type of medium is desired with a passive, 
capillary action, wick system. 


The size of the medium is important. As with soil, the smaller the par- 
ticles, the closer they pack, and the slower they drain. The larger the par- 
ticles, the faster they drain and the more air they hold. 


Irregular materials have more surface area and hold more water than 
round ones which hold less water. Avoid gravel with sharp edges that could 
cut a plants roots if it fell or was jostled around much. Round pea gravel, 
smooth, washed gravel, crushed brick or some form of lava are the best 
kinds of mediums for growing marijuana in an active recovery system. 
Rock should be of igneous (volcanic) origin. This type of rock tends to have 
a neutral pH and will not break down under hydroponic growing condi- 
tions. Gravel is the most widely used hydroponic growing medium for mari- 
juana. It holds the exact amount of moisture and nutrients and does not 
Stay too wet. The best kind of gravel to use for growing indoors is a pea 
gravel % to 34” in diameter. Ideally, over half of the medium should be 
about %” in diameter. Applied Hydroponics has developed a new ceramic 
hydroponic medium that could be better than gravel. In any case, wash rock 
thoroughly to get out all the dust that turns to sediment. 


The medium should be clean so as not to react to nutrients. For example, 
gravel from a limestone quarry is full of calcium carbonate and old concrete 
is full of lime. When mixed with water, calcium carbonate will raise the pH, 
the concrete will just kill the garden. Sawdust holds too much water for 
marijuana growth and is too acidic. Other mixtures made from pebbles or 
anything near the ocean, very well could be full of ocean salt. If suspicious 
of this, it may be easier to get another load of medium rather than trying to 
clean out the salts. 
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STERILIZING 


The medium must be sterilized between each crop. This is much easier 
than replacing the medium as advised to do with soil. For apartment 
dwellers, Hydroponics provides an alternative to heavy, messy soil garden- 
ing. Instead of toting copious quantities of soil in and out of the building, 
the soilless medium is sterilized between each crop. Large amounts of soil 
are not only conspicuous but expensive. It looks very strange when you are 
packing pickup loads of soil into a small apartment in the middle of winter. 
The reasons for sterilization are obvious, cleanliness to prevent any bad 
microorganisms from getting started in the beautiful garden. 


Before sterilizing, the roots will have to be removed from the medium. 
An average marijuana plant (4-5’ tall or 3-4 months old) will have a root 
mass about the size of a desk telephone. Roots can create a huge mass in 
larger bed systems. It really does not matter if a few roots are left in the 
system, but try to get at least 90-95%. The fewer roots, the less chance the 
system has of clogging up. A clogged system does not work. 


The roots will tend to mat up near the bottom of the bed. It is easy to 
remove them in one large mat. Some of the medium may be embedded in 
the roots. It is easier to get more medium than trying to pick it from be- 
tween the roots. 


There are many ways to sterilize the garden. The one used by most 
systems is very easy. First, remove the nutrient solution from the tank, then 
make up a solution of ordinary laundry bleach (calcium or sodium 
hypochlorite) or hydrochloric acid, the kind used in hot tubs and swimming 
pools. 


Apply one cup of bleach per 5 gallons of water, flood the medium with 
the sterilizing solution for at least one half hour, then flush. Use lots of 
fresh water to leach and flush the entire system: beds, connecting hoses and 
drains. Make sure all of the toxic chemicals are gone by flushing entire 
system for at least one hour (two intervals of 2 hour each) before replant- 
ing. 


HYDROPONIC NUTRIENTS 


To gain a more complete background on nutrients, etc., read Chapter 4, 
“Water and Fertilizer.” The same principles that apply to soil, apply to the 
hydroponic medium. 


Always use the best fertilizer you can find. The fertilizers recommended 
in this book have worked well for hydroponic gardening. Eco-Gro and 
Dyna Gro lead in popularity because of their complete formulas. All 
hydroponic fertilizers should have all of the necessary macro- and micro- 
nutrients. 
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Whether or not a hydroponic garden is organic or chemical is up to you, 
Mother Nature. An organic garden will be more work to maintain than the 
ones using prepared chemical fertilizers. 


Organic teas must be prepared in the tea bag to ensure the pipes do not 
plug up from sludge. Cheap fertilizer (not recommended), like organic fer- 
tilizers will contain sludge, which could build-up and require more frequent 
cleaning of the system. 


THE NUTRIENT SOLUTION 


The nutrient solution should be changed at least every two (at the most 
every three) weeks. It can go longer, but growth could slow and deficiencies 
result. Changing the solution as often as every week would not hurt 
anything. Plants absorb nutrients at different rates and some of the 
elements run out before others. The best form of preventative maintenance 
is to change the solution often. Fertilizer is probably the least expensive 
necessity a garden needs. By skimping on fertilizer or trying to save it, the 
garden might be stunted so badly, it would not recover in time to produce a 
good crop. The pH is also continually changing, due to its reaction to the 
nutrient uptake, providing another reason to change the nutrient solution 
frequently. The nutrients being used at different rates could create a salt 
(unused fertilizer) build-up. This problem is usually averted by using pure 
nutrients and flushing the soilless medium thoroughly with fresh, tepid 
water between nutrient solutions. 


A RULE OF THUMB - Change the nutrient solution every two 
Ang weeks. 


Hydroponics gives the means to supply the maximum amount of 
nutrients a plant needs, but it can also starve them to death or over-fertilize 
them rapidly. Remember this is a hot or fast high performance system. If 
one thing malfunctions, say the electricity goes off, the pump breaks, the 
drain gets clogged with roots, or there is a rapid fluctuation in the pH, all of 
these things could cause severe problems with the garden. A mistake could 
kill or stunt plants so badly, they never fully recover. 


PH 


Marijuana grows hydroponically within a pH range of 5.8-6.8, with 6.3 
being ideal. The pH in hydroponic gardens requires an extremely vigilant 
eye by Mother Nature. All of the nutrients are in solution. The pH of the 
nutrient solution changes easily. The roots use nutrients at different rates. 
The changes in the amounts of nutrients in the solution will change the pH. 
If the pH is not within the acceptable hydroponic range (6-6.5), nutrients 
may not be absorbed as fast as possible. 
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=. RULE OF THUMB - Check the pH every day or two to make sure 
1S it is at or near the perfect level. 


Do not use sodium hydroxide to raise pH. It is very caustic and difficult 
to work with. Potassium Hydroxide is much easier to use. Show picture of 
pH check and perpetual change in it. 


THE RESERVOIR 


The reservoir should be as large as possible. Be prepared! Forgetting to 
replenish the water supply and/or nutrient solution, could easily result in 
crop failure! Plants use much more water than nutrients and water also 
evaporates from the system. An approximate water loss of about 5-25% per 
day, depending on climate conditions (mainly humidity and temperature) 
and the size of plants can be expected. This amounts to many, many gallons 
of solution per week. Less evaporation occurs when there is a top on the 
reservoir. When the water is used, the concentration of elements in the solu- 
tion increases; there is less water in the solution and nearly the same amount 
of nutrients. More sophisticated systems have a valve (usually a float valve 
like the kind found in a toilet) that adds more water as it is used from the 
reservoir. Most systems have a full line on the inside of the reservoir tank to 
show when the solution is low. Water should be added as soon as the solu- 
tion level lowers. This could be as often as every day! The reservoir should 
contain at least 20% more nutrient solution than it takes to fill the beds to 
compensate for evaporation. The more volume of liquid, the more forgiv- 
ing it is and the easier it is to control. 


a RULE OF THUMB - Check the level of the reservoir daily and 
tg replenish if necessary. 


It is a big job to empty and refill a hydroponic unit with 20-60 gallons of 
water. In order to do this with ease, the system should be able to pump the 
solution out of the reservoir. If the water must set for a couple of days to let 
chlorine dissipate or to alter the pH before putting it into the tank, the 
system should pump water back into the reservoir. This will greatly ease 
your task as a hydroponic horticulturist. The used nutrient solution may be 
pumped into the vegetable garden or down the nearest drain but not into a 
septic tank. Do not try to use this used nutrient solution on other indoor 
marijuana plants. 


If the system is unable to pump the used nutrient solution out of the bed, 
place the unit at such an altitude that it may be siphoned or gravity flow into 
a drain or outdoor garden. 
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THE IRRIGATION CYCLE 


The irrigation or watering cycle depends on the same things as does the 
soil: plant size, climate conditions and the type of medium used. If the par- 
ticles are large, round, smooth, and drain rapidly like pea gravel, the cycle 
will be often: 2-4 times daily. Fibrous mediums like vermiculite with ir- 
regular surfaces drain slowly. These mediums are watered less often or 
utilize a capillary wick system. 


Flood systems with pea gravel are generally flooded two or three times 
daily for 30 minutes. The water comes to within 1⁄2” of the top of the gravel 
and should completely drain out of the medium at each watering. Top feed 
systems are usually cycled for about 30 minutes and should be watered three 
to four times daily. 


During and soon after irrigation, the nutrient content of the bed and the 
reservoir are the same concentration. As the time passes between irriga- 
tions, the nutrient concentration and the pH gradually change. If enough 
time passes between waterings, the nutrient concentration might change so 
much that the plant is not able to use it. 


There are many variations on how often to water. As with soil, ex- 
perimentation will probably tell you more than anything else. One grower 
explained to me, ‘‘After a while you kind of get the feel for it.” It took this 
hydroponic horticulturist two years to make it work right. Now he harvests 
two Ibs. of dried tops a month from two rooms with three lamps. If possible 
try experiments on one or two plants at a time, instead of subjecting an en- 
tire bed or garden to an experiment. 


The temperature of the nutrient solution should stay somewhere in the 
65-75° F range. The nutrient solution may be heated instead of the room if 
there is a problem with keeping the room warm in winter. To heat the 
nutrient solution, submerge grounded heat cables. It might take a few days 
for the cables to heat a large volume of solution. Never place the heat cable 
in the soilless medium. The heat from the cable could literally fry the roots. 


When air is cooler than water, the water evaporates into the air rapidly. 
The greater the temperature differential, the more humid the air! 
Remember to weigh the costs when using this technique: temperature vs 
humidity vs cost. 


The nutrient solution should be replaced with water that is at least 60° F. 
Cold water will shock the plants. It could take a few days to warm up, thus 
stunting all the plants! 


Never let the water temperature get warmer than 85° F. If roots get too 
hot, they could be damaged. Submersible heaters of any kind must be 
grounded and constructed of materials that give off no harmful residues; 
the most common one is lead. 
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HYDROPONIC NUTRIENT DISORDERS 


When the hydroponic garden is on a regular maintenance schedule, 
nutrient problems are usually averted. Change the nutrient solution if the 
cause of the nutrient disorder is not known for sure. This method is the 
easiest and the most secure. If able to determine the exact cause of the 
disorder, add 10 to 20% more of the deficient ingredient for two weeks or 
until the disorder has disappeared. 


Read ‘‘Nutrient Disorders”, pages 129-31. Hydroponic gardens must be 
watched than a soil garden. If the pH is off and there is a nutrient deficien- 
cy, it could severly affect the garden, and the novice gardener may not 
notice the problem until it is in its advanced stages. Treatment must be rapid 
and certain, but it will take a few days for the plant to respond to the 
remedies. Foliar feed the sick plants for fast results. What if two or more 
elements are deficient at the same time? This might give plants the ap- 
pearance of having no specific cause, just symptoms! What do you do when 
the garden enters the unknown nutrient deficiency syndrome? When this 
sort of mind bending problem happens, change the nutrient solution im- 
mediately! This will supply the missing elements. The plants do not have to 
be diagnosed, just treated. 


RULE OF THUMB - If the garden has a nutrient disorder, change 
oe the nutrient solution and adjust the pH. 


The most common hard-to-diagnose disorder is a magnesium deficiency. 
Most fertilizers do not have enough magnesium to overcome the deficiency. 
Hard water contains more magnesium and calcium. It might contain 
enough to solve the problem. Water with epsom salts (page 130) to solve this 
one. 


Overfertilization (page 128) once diagnosed, is easy to deal with. Drain 
the nutrient solution, then flush with fresh water. The number of times the 
system is flushed depends on the severity of the problem. Flush at least 
twice. Replace with properly mixed solution. 


Nutrient disorders will occur to all the plants at the same time if they are 
receiving the same solution. Other climactic disorders, wind burn, lack of 
light, temperature stress, fungi and insect damage, usually show up on the 
plants that are most affected. For example, plants that are next to a heat 
vent might show signs of heat scorch, while the rest of the garden looks 
healthy. Or a plant on the edge of the garden would be small or leggy since it 
receives less light. 
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BUILDING YOUR OWN SYSTEM 


One option is to build your own hydroponic unit. This is easy, but there 
are certain things that must be looked after for the system to work properly. 
Sealing up all joints and using few or no seams are two basic codes of 
hydroponic unit construction. Seal seams with waterproof caulk or use 
fiberglass resin and material for no-leak construction. Nothing can bum a 
person out like going on vacation for a few days, only to return finding the 
hydroponic system flooded out the upstairs bedroom and house the after- 
noon you left. Not only were the plants dead when you got home, but the 
entire home had water damage. All that work to build a unit just to save a 
few bucks. It ended up costing more than the most expensive hydroponic 
unit in High Times, and it took months away from the harvest countdown. 
Drain holes or pipe connections must be sure fit, with no leakage. Teflon 
tape is a good companion for threaded connections. 


Many hydroponic systems, using the fill and drain method must have 
elevated beds so the solution may drain back into the reservoir. Consider 
this when building and installing hydroponic units in rooms with limited 
ceiling space. The reservior can be placed in a hole in the floor if ceiling 
space is limiting. One grower used a sump pump in a concrete basement 
hole. 


A large, covered reservoir is very important. Remember, the larger the 
reservoir, the more forgiving. The larger the container, the more solution. 
The more solution there is, the longer it will take for it to become depleted; 
the pH will fluctuate less and it will generally be more stable. 


The size of the hydroponic container is important. The roots have to 
grow big enough to support a plant. In large bed systems, the roots glob up 
at the bottom of the tank. In fact, they get so big they look like a large mat 
or mattress of roots. In smaller beds, one to three gallons, roots could fill 
the container and grow out the bottom in two to six weeks. As with soil, the 
size of hydroponic container dictates its buffing or forgiving effect. 


Roots will clog the drain. Place a small mesh (14” or less) screen made 
from a non-corrosive material like or plastic over the drain. The screen 
should be easy to remove and clean. 


The frequency of watering depends on the kind of soilless medium used. 
A fast draining medium like pea gravel requires watering 2-4 times daily, 
while slow draining vermiculite requires watering only once a day or less. 
Fill the bed so it is evenly moist; drain it completely and rapidly so oxygen 
will be available to roots as soon as possible. 
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The flood system could be as sim- 
' ple as using a 5 gallon plastic bucket 
medium filled with washed gravel and a drain 
gravel hole in the bottom. The hole is plugg- 
ed with a cork, then nutrient solution, 
kept in another 5 gallon bucket, is 
poured in. After 20-30 minutes, the 
cork is removed, and the nutrient 
solution is drained back into the other 
bucket for application later that day 
or the next day. This method is a little 
sloppy since the liquid is poured 
through the air (which also aerates it). 
This system provides an easy, inex- 
pensive way for soil gardeners to get a 
look at hydroponic gardening. It is 
not the most efficient nor the most 
productive system, but it will get your 
feet wet! 


| 

' drainage hole , 

covered with 
screen 
ais, 


hole cut in table 


Bucket is raised twice a 
day to allow nutrient solu- 
tion to flow into plant con- 
tainer. 


$ plastic bucket 
to collect runoff (=) 
a 


Another manual, gravity flow system attaches a reser- 
voir bucket to a soilless medium or bed bucket with a 
flexible hose. The reservoir bucket is then raised above 
the pot so the nutrient solution flows into it. After a 
couple of hours, the bucket is lowered to let the solution 
flow back into the reservoir bucket. This system could 
take a couple of hours to set up and may require a trip 
to the hardware store for some plastic fittings. Once set 
up, the system is no mess and no fuss. Just be there daily 
to lift and lower the bucket and pay attention to the 
evaporation of the nutrient solution! 
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The next kind of active, recovery hydroponic unit uses a aquarium pump GETTING STARTED 
and works on the bottom flood method as well. It pumps air into a sealed 
container full of nutrient solution. The pressure from the pump makes the 
solution pump up into the hydroponic bed. The pump actually pumps air 
into the nutrient solution! After the solution is in the bed, the pump con- 
tinues forcing air through the solution. It aerates the nutrient solution while 
in contact with the roots. This system is easily automated. An inexpensive 
timer may be attached to the pump so the unit may operate automatically, 
keeping the solution in the bed for about 2 hours. This method is good for 
people that will not be there every day to cycle the nutrients manually. 
Watch out for running the pump dry when automated. 


Starting seeds in the medium may not be very easy. Tiny seeds easily wash 
away, get too deep or dry out. Many people prefer to plant seeds or clones 
in a peat pot or root cube. The pot or cube are transplanted into the medium 
after the plant is two or three weeks old. Remember to remove the nylon 
netting around the peat pots. Clones transplant best into a hydroponic 
garden using a rootcube or peat pot. This way, when clones are placed into 
the hydroponic medium, the root cube will be able to hold the extra 
moisture it needs for the dry times in between waterings. 


Read ‘‘Transplanting’’? pages 210-12. Transplanting is easy with 
hydroponics, simply remove the plant from the medium, and place it in 
another place in the medium. The younger the plant the better this works. If 
the roots are allowed to grow very long, they will break when moved during 
transplanting. Shock will result if the roots are broken off and not gently 
returned to the medium. After transplanting, scoop up some of the nutrient 
solution or mix a B, solution and pour it over the newly moved transplant, 
then cycle the nutrient solution through the system so it gets adequate 
moisture to let roots settle in. 


a 
TT | It is OK to water a bed four to six times per day, as long as the nutrient 

valve solution drains completely out each time and there is not water that is still 
soaking roots, keeping them too wet. The maximum watering cycle should 
plastic nutrient be no longer than 30 minutes. 


solution tank 


L7 iue 


Another kind of active, recovery, 
E) bottom flood system uses a submergi- 
ble pump which is a little more expen- i 
—” sive. This type of system is able to 
recycle the nutrients several times dai- 
ly at 20 to 30 minute cycles. This is 
the system many home gardeners and 
professionals use. It is one of the 
most successful, because of its ease of operation and the control that may 
be exercised. The nutrient solution is cycled several times per day; max- 


imum nutrient application and uptake are achieved. A timer is attached to manan Diin 

the irrigation cycle which automates the system. Make sure the system is de- . . ] o 3 

signed to keep the pump submersed to prevent air lock. Also, watch out for This hydroponic unit by Living Systems is one of the most ver- 
unwanted siphoning. satle and productive on the market. 
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CHAPTER 6 AIR 


Large fan is placed in an open doorway. 


Fresh air is at the heart of all successful indoor gardens. Think about 
your role as Mother Nature. In the great outdoors, air is abundant and 
almost always fresh. The level of CO, in the air over a field of rapidly grow- 
ing vegetation could be only % of normal on a very still day. Soon, the wind 
blows in fresh new air. Rains wash the air and plants of dust and 
pollutants. All of this happens in the atmosphere, a very huge place. When 
plants are growing in a small room, Mother Nature really has to be on her 
toes to replicate the air of the great outdoors. Since there are none of the 
natural elements to make CO, rich, fresh air, you, Mother Nature, must 
take on the task! 


Air is also used by the roots. Oxygen must be present along with water 
and nutrients for the roots to feed properly. If the soil is compacted or 
water saturated, the roots have no air. 
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Air provides essential elements for plant growth. A plant uses carbon 
dioxide (CO, and oxygen (O2) from the air. Oxygen is used for respiration, 
burning carbohydrates and other foods, which gives energy. Carbon diox- 
ide must be present during photosynthesis. Without CO, a plant will die! 
CO, uses light energy to combine with water, producing sugar. These sugars 
are used to fuel the growth and metabolism of the plant. With reduced 
levels of CO, growth slows rapidly. Oxygen is given off as a by-product of 
this process. A plant will release more O, than is used and use much more 
CO, than it releases, except during darkness when more oxygen is used. 


Plants and animals (remember people are animals too) complement one 
another. Plants give off oxygen as a by-product, making it available to peo- 
ple. People give off CO, as a by-product, making it available to plants. 
Without plants, animals could not live, and without animals, plants could 
not live as we know life today. Animals inhale air using O; to carry on life 
processes and exhale CO, as a by-product. 


AIR MOVEMENT 


In order to have a good 
flow of air through the 
stomata, adequate air cir- 
culation and ventilation are 
necessary. Indoors, fresh 
air is one of the most com- 
monly overlooked factors 
contributing to a bountiful 
harvest. Fresh air is the 
least expensive element that 
can be made available to a 
plant. Experienced growers 
really understand the im- 
portance of fresh air is and 
take the time to set up a 
vent fan. Three factors af- 
fect air movement: (1) 
stomata (2) ventilation and 
(3) circulation. 


Vent Fan 


Fresh air is easy to come by and inexpensive to maintain. The main tool 
used to maintain fresh air is an exhaust fan placed near the ceiling of the 
room. 
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STOMATA are microscopic pores on the leaf’s underside, similar to an 
animal’s nostrils. Animals regulate the amount of O- inhaled and CO, ex- 
haled through the nostrils via the lungs. In a plant, O, and CO, flows are 
regulated by the stomata. The larger the plant, the more stomata it has to 
take in CO, and release O,. The greater the volume of plants, the more CO, 
rich air they will need to keep them growing fast. Dirty, clogged stomata 
restrict the air flow. Stomata are easily clogged by dirt, polluted air or 
sprays that leave a filmy residue. Dirty, clogged stomata are essentially seal- 
ed off and unable to function. In nature, stomata are cleaned by rain and 
wind. Indoors, the horticulturist must make rain with a sprayer and wind 
with a fan. 


oxygen 


water vapor 


RULE OF THUMB: Plants should be washed with clean, tepid 
4 fa water on both sides of the leaves at least once a month. See: 
ARI “About Spraying,” pages 190-92) 
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CIRCULATION -If air is totally still, plants tend to use all of the CO, next 
to the leaf. When this air is used and no new CO, rich air is forced into its 
place, a dead air space forms around the leaf, stifling the stomata and slow- 
ing growth. Air also tends to stratify. The warm air stays near the ceiling 
and cooler air, close to the floor. All of these would-be problems are avoid- 
ed by simply opening a door, window and/or installing an oscillating fan or 
Heat Siphon. Air circulation is also important for insect and fungus preven- 
tion programs. Mold spores may be present in a room, but kept from lan- 
ding and growing when the air is stirred up by a fan. 


Above fan is easily attached to 4” dryer hose. 


VENTILATION - An average 10 x 10’ garden will use from 10 to 30 gallons 
or more of water per week. Where does all that water go? It is transpired or 
evaporated into the air. Therefore, gallons of water will be held in the air 
every week. If this moisture is left in the small room, the leaves will get 
limp, transpiration will slow and the stomata will be stifled. This moisture 
must be replaced with dry air that lets the stomata function properly. A vent 
fan that pulls air out of the grow room will do the trick! 
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Successful indoor growers know 


that a vent fan is as important as 
water, light, heat and fertilizer. In /\ 
some cases fresh air is even more im- 
portant. All greenhouses have large \/ 


ventilation fans. Grow rooms are 
very similar to greenhouses and their 
example should be followed. In most 
grow rooms, there is a window or 
some easy-to-use Opening in which to 
mount a fan. If no vent opening is 


available, one will have to be made. Squirrel cage vent fan 


The main concerns when installing a vent fan are for no light or odors to 
escape from the exterior vent, while letting out ample air. This can be ac- 
complished in several ways. Baffle or turn the light around a corner so there 
is little or no chance of it escaping. Use a 4” flexible dryer hose for smaller 
grow rooms and 8” galvanized heat duct pipe for large installations. Place 
one end of the hose outdoors. It should be placed high enough, preferably 
over 12’, so the odor is above most peoples heads. One of the best vents is 
the chimney. The outlet may be camouflaged by using a dryer hose wall 
outlet. The other end of the hose is attached to the vent fan. The vent fan is 
then placed near the ceiling so it vents off hot, humid air. Check for leaks. 
Set the fan up, then go outdoors after dark to inspect for light leaks. See: 
“Setting Up the Vent Fan” page 165-67. 


Greenhouse fans are equipped with baffles or flaps to prevent backdrafts. 
During the cold winter or hot summer, backdrafts could change the room 
temperature and stifle the crop or encourage a menagerie of bad bugs and 
fungi. Backdrafts are eliminated by installing a vent fan with flaps. 


Why use a vent fan? The reason is simple, efficiency. A vent fan is able to 
pull air out of a room many times more efficiently than a fan is able to push 
it out. Vent fans are rated by the number of cu. ft. per minute (CFM) they 
can replace or move. Buy a fan that will replace the volume (cu. ft.) of the 
grow room in about 5 minutes. The air pulled out is immediately replaced 
by fresh air that is sucked in through the numerous tiny cracks or openings 
in the room. If the grow room is sealed tightly and has few cracks, an open 
window or air intake vent may be necessary to allow for enough inflow of 
air. 


The fan setup in the middle of a room that pushes the air out of a room is 
up against a tough physical principle. It is all a matter of pressure. The fan 
pushes air, increasing the air pressure within the room. This pressure must 
increase substantially in order for a rapid exchange of air to take place. The 
vent fan, on the other hand, is able to change the pressure rapidly. It is 
much easier to lower the air pressure, causing new fresh air to rush in to fill 
the vacuum. 


150 


TEMPERATURE 


All grow rooms should be equipped with an accurate thermometer to 
measure the temperature. The mercury or liquid type are usually more ac- 
curate than the spring or dial type. Thermometers are inexpensive and easy 
to acquire. They will be necessary to find out all kinds of important stuff, so 
make sure to get one. The ideal thermometer is a day-night or maximum- 
minimum type. Using this thermometer, the horticulturist is able to see how 
low the temperature drops at night and the maximum it reaches during the 
day. This is very important for many reasons that are explained below. 


Under normal conditions, the ideal 
temperature range for indoor mari- 
juana growth is 72-76° F. At night, 
the temperature can drop 10-15° with 
no noticeable effect on growth rate. 
The temperature should not drop 
more than 20° F, or excessive humidi- 
ty and mold might become a pro- 
blem. Daytime temperatures over 
100° F and below 60° F seem to slow 
down growth. Maintaining the pro- 
per, constant temperature in the grow 
room promotes strong, even, healthy 
growth. Make sure plants are not too 
close to a heat source, like a ballast or 
heat vent, or they may dry out, 
maybe even get heat scorch! 


Temperatures above 90° F are not 
recommended, except with CO, 
enrichment, when the temperature 
could go as high as 100°. Since the in- 
crease in temperature makes the 
chemical activity faster, everything 
else must be increased, mainly ven- 
tilation. As explained in the following 
section on humidity, the warmer it is, 
the more water the air is able to hold. 
This moist air stifles the stomata and 
slows rather than speeds growth. All 
kinds of other problems could result 
as well from the excess moisture in- 
cluding: fungi and moisture conden- 
sation when the temperature drops at 
night. 
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temperatures. 
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Heat build up can really become a problem during the summer months in- 
doors. The ideal grow room is located underground, in a basement, with the 
insulating qualities of the earth. With the added heat of the HID, and 100° 
temperatures outdoors, a room can heat up real fast. Several growers have 
lost their crops to heat stroke during the fourth of July weekend. This is the 
first big summer holiday and everybody in the city wants to get away to en- 
joy it. There are always some gardeners that forget or that are too paranoid 
to maintain good ventilation in the grow room while on vacation. In a grow 
room that is improperly set up, with no vent fan and no insulating walls, the 
summer temperatures may climb to 120° + . There is no way a plant can live 
in this climate without incredible amounts of water and ventilation. Mother 
Nature would never let her climate change so much, would you? 


The cold of winter is the other extreme. Last winter it was colder than 
normal in most of the United States. In Portland, the electricity went out, 
the heat went off and the pipes froze. Residents were driven from their 
homes until the electricity was restored a few days later. Several growers 
returned to find their lovely garden wilted, with the deepest, most disgusting 
green only a freeze can bring. The broken water pipes spewing water 
everywhere. It is very important to keep the grow room above 30° F. If it 
goes far below this, the freeze will destroy the cells of the plants, and foliage 
will die or not be able to grow very fast. Growth slows when the 
temperature is below 50° F, so try to keep the grow room warm. If you are 
into stressing the plant by a freeze test, do so at your own risk! 


A thermostat regulates the temperature in a room. It measures the 
temperature, then turns a heat or cooling source, on or off, so the 
temperature stays within a given range. A thermostat may be attached to an 
electric or combustion heater. In fact, many homes are already set-up with 
electric baseboard heat and have a thermostat in each room. 


The thermostat is attached to a vent fan in all but the coldest grow rooms. 
When it gets too hot, the thermostat turns the vent fan on, forcing the hot, 
stale, air out of the room. The vent fan remains on until the desired 
temperature is reached, then the thermostat turns off the fan. The vent fan 
should be all the temperature control necessary. A refrigerated air condi- 
tioner can be installed if the heat and humidity are a big problem. If ex- 
cessive heat is a problem, but humidity is not a concern, a swamp cooler will 
work well. 


There are two types of thermostats: single stage and two stage. The single 
stage, costs from $20-30 and is able to keep the temperature the same, both 
day and night. The two stage thermostat is more expensive, about $50, but 
can maintain different day and nighttime temperatures. This is very conve- 
nient, and can save quite a bit of money since the room temperature may 
drop 10-15° at night with no effect on growth. 


Uninsulated grow rooms with a wide change in temperature require 
special considerations. First, it would probably be easiest to grow 
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somewhere else, but if forced to use an attic or hot spot, get lots of ventila- 
tion. Make sure to enclose the room so heating and cooling are easier and 
less expensive. 


When CO, is enriched to .12 - .15%, a temperature range from 85 to 100° 
F promotes more rapid exchange of gases. Photosynthesis and chlorophyll 
synthesis are able to take place at a more rapid rate and plants grow faster. 
Remember, this extra 15-25° increases water, nutrient and space consump- 
tion, so be prepared! 


Seeds germinate faster and clones root quicker when the temperature 
range is from 80 to 90° F. Two easy ways to increase temperature when 
cloning are: (1) use soil heating tape (2) build a (plastic) tent to cover young 
germinating seeds or clones. This not only increases temperature, but 
humidity as well. Remove the tent cover as soon as the seeds sprout above 
the soil to allow for circulation. Clones, however, should remain covered 
throughout the entire rooting process. Always watch for signs of mold or 
rot when using a humidity tent with clones. Allowing a bit of air circulation 
and ventilating clones under the tent helps prevent fungus. 


The temperature in the grow room tends to stay the same, top to bottom, 
when the air is circulated with an oscillating fan. Normally, in an enclosed 
grow room, the 1000 watt HID lamp and ballast will provide enough heat. 
A remote ballast, placed on a shelf or a stand near the the floor, also helps 
break up air stratification by radiating heat upwards. Cooler climates have 
enough heat during the day when the outdoor temperature rises, but not 
enough when cold temperatures set in at night. The lamp is adjusted to be 
on during the cool nights. This will warm the room to an acceptable level 
during both night and day. 


Sometimes it is just too cold for the lamp and ballast to maintain ade- 
quate room temperatures. Many grow rooms are equipped with a central 
heating and/or air conditioning vent. This vent is usually controlled by a 
central thermostat that regulates the entire home’s heat. By adjusting the 
thermostat to 72° F and opening all the internal doors in the home, the grow 
room can stay a cezy 72°. For most growers, this is too expensive and very 
wasteful. Usually, keeping the thermostat between 60 and 65°, coupled with 
the heat from the HID system, is enough to sustain the desired temperature 
range. Other supplemental heat sources may work better than the above. In- 
candescent light bulbs and electric heaters are expensive, but provide instant 
heat. The incandescent bulbs even increase light intensity and add to the 
spectrum. Propane and natural gas heaters not only heat the air, but burn 
oxygen from the air, creating CO, as a by-product. This dual advantage 
makes their use even more economical. 


There are several new kerosene heaters on the market today that work OK 
for heating and CO, generation. Look for a heater that burns its fuel com- 
pletely and leaves no tale-tale odor in the room. Watch out for old kerosene 
heaters or inefficient fuel oil heaters of any type. They could be dangerous! 
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Diesel oil is a common type of indoor heat. Many furnaces use this dirty and 
polluting heat source. Wood heat is not the cleanest, but works well as a 
heat source. A vent fan is extremely important to bring new fresh air into a 
room heated by a polluting furnace. 


Insect populations and fungi are also affected by temperature. In general, 
the cooler it is, the slower the bugs and fungus reproduce and develop. 
Temperature control is integrated into many insect and fungus control pro- 
grams. 


HUMIDITY 


Relative humidity is the ratio between the amount of moisture in the air 
and the greatest amount of moisture the air could hold at the same 
temperature. The hotter it is, the more moisture air can hold; the cooler it 
is, the /ess moisture the air can hold. When the temperature in a grow room 
drops, the humidity climbs and moisture condenses. For example, a 800 
cubic foot (10° x 10’ x 8’) grow room will hold a maximum of about 14 
ounces of water when the temperature is 70° and relative humidity is at 
100%. When the temperature is increased to 100° the same room will hold 
about 56 ounces of moisture at 100% relative humidity. That’s four times as 
much moisture! Where does this water go when the temperature drops? 


A 10x 10x 8’ (800 cubic feet) 
grow room can hold: 4 oz. of water at 32° 
7 oz. of water at 50° 
14 oz. of water at 70° 
18 oz. of water at 80° 
28 oz. of water at 90° 


56 oz. of water at 100° 


Relative humidity increases when the temperature drops at night. The 
more temperature variation, the greater the relative humidity variation. 
Supplemental heat or extra ventilation may be necessary at night if 
temperatures fluctuate more than 15° F. 


RULE OF THUMB - The moilsture holding capacity of air doubles 
with every 20°F increase in temperature. 
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Cannabis grows best when the relative humidity range is from 40 to 60%. 
As with temperature, more or less constant humidity promotes healthy, 
even growth. Humidity affects the transpiration rate of the stomata. When 
high humidity exists, water evaporates slowly. The stomata close, transpira- 
tion slows, and so does plant growth. Water evaporates quickly into dryer 
air causing stomata to open, increasing transpiration and growth. 


Transpiration in arid conditions will be rapid only if there is enough 
water available for roots. If water is inadequate, stomata will close to pro- 
tect the plant from dehydration, causing growth to slow. 


Relative humidity control is an integral part of bug and fungus preven- 
tion and control. High humidity (80% plus) promotes fungus and stem rot. 
Maintaining low (50% or less) humidity, greatly reduces the chances of 
fungus formation. Some bugs like humid conditions, others do not. Spider 
mites take much longer to reproduce in a humid room. 


Relative humidity is measured with 
a hygrometer. This extremely impor- 
tant instrument could save you and 
your plants much frustration and Dry Bulb Wet Bulb 
fungus. By knowing the exact 
moisture content in the air, the 
humidity may be adjusted to a safe 
50% level that encourages transpira- 
tion and discourages fungus growth. 


There are two common types of 
hygrometers: the spring type, which is 
inexpensive (less than $10) and ac- 
curate to 5-10%. This hygrometer is 
just fine for most grow rooms, since 
the main concern is to keep the 
humidity near 50%. The other type of 
hygrometer, actually called a 
psychrometer, is a little more expen- 
sive ($30-50) but is very accurate (see 
drawing). This hygrometer 
(psychrometer) uses the wet and dry 
bulb principle. It is recommended if 
using several lamps and/or extreme 
accuracy is important. 


HYGROMETER 
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A humidistat is similar to a thermostat, but regulates humidity instead. 
Humidistats are wonderful! They make playing Mother Nature a snap! 
Humidistats cost $30-50 and are worth their weight in resin glands. The 
more expensive models are more accurate. The humidistat and thermostat 
are wired in line to the vent fan (See diagram below). Each can operate the 
fan independently. As soon as the humidity (or temperature) gets out of the 
acceptable range, the fan turns on to vent the humid (or hot) air outdoors. 


Humidistat Thermostat 


RULE OF THUMB - A vent fan offers the best humidity control 
possible in most gardens. 


The HID lamp and ballast radiate a dry heat, which lowers humidity. Dry 
heat from the HID system and a vent fan are usually all the humidity con- 
trol necessary. Other dry heat sources, such as a heat vent from the furnace, 
wood stove or natural gas, work well to lower humidity. If using forced air 
from a furnace to lower humidity, make sure warm, dry air does not blow 
directly on plants. This dry air will dehydrate plants rapidly. One grower 
swears by silicon packets to absorb excess moisture. 


Humidity is easily increased by misting the air with water or setting a 
bucket of water out to evaporate into the air. A humidifier may be pur- 
chased for $100-150. They are essentially a fan over a bucket of water con- 
trolled by a humidistat. The fan evaporates water vapor into the air. A 
humidifier is not necessary unless there is an extreme problem with the grow 
room drying out. A dehumidifier removes moisture in a room. These units 
are a bit more complex, since the water must be condensed from the air. A 
dehumidifier can be used anytime to help guard against fungus. Just set the 
dial at the desired percent humidity and presto, perfect humidity. They cost 
from $150-200, but are worth the money to growers with extreme humidity 
problems that a vent fan has not yet cured. The best price on dehumidifiers 
has been found at Montgomery Wards and Sears. Dehumidifiers may also 
be rented if only needed for a month or so. 


Young seedlings and rooting clones do better when the humidity is from 
70 to 80%. Under arid conditions, the underdeveloped root system is not 
able to supply water fast enough. High humidity prevents dehydration. 
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CO, ENRICHMENT 


CO, generator hanging from the ceiling. 


Carbon dioxide (CO3) is a colorless, odorless, non-flammable, non-toxic 
gas. The air we breathe contains .03-.04% CO,. Plants use all of the 
available CO, in an enclosed grow room rapidly. Photosynthesis and 
growth slow to a crawl when the CO, level falls below .02%. 


CO, enrichment has been used in commercial greenhouses for many 
years’. It makes more CO, available to plants, thus stimulating growth. In- 
door cannabis cultivation is similar to conditions in a greenhouse, and the 
same principles may be applied to the indoor garden. Marijuana is able to 
use more CO, than the .03 to .04% that naturally occurs in the air. By in- 
creasing the amount of CO, to .12-.15% (1200 to 1500 parts per million 
(ppm)), the optimum amount widely agreed upon by professional growers, 
plants may grow two to three times as fast, providing that light, water, and 
nutrients are not limiting. CO, enrichment has little or no affect on plants 
grown under fluorescent lights. The tubes do not supply enough light for 
the plant to process the extra available CO,. On the other hand, HID lamps 


‘For a complete, detailed discussion of CO,, its use and application indoors, refer to the best 
book written on the subject A Manual on the Use of CO, with Metal Halide Grow-Lights by 
John Bushwell, Interport. Price $3.50 
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supply ample light to process the enriched CO, air. In a grow room using a 
HID light source, CO, enriched air, adequate water and nutrients, mind 
boggling results may be achieved. In fact, with this basic combination, can- 
nabis grows much faster and more efficiently than it grows outdoors. 
Several growth chambers on the market use this basic combination of 
growth influencing factors with remarkable results. 


CO, enrichment does not make plants produce more potent THC. More 
foliage is produced in a shorter period of time. The larger the volume of 
THC potent marijuana, the larger the volume of THC produced. 


The demands of CO, enriched marijuana are much greater than normal 
and plants must have increased maintenance. They will use nutrients, water 
and space about twice as fast as normal. A higher temperature range from 
85 to 100° F will help stimulate more rapid chemical processes within the 
super plants. Properly maintained, they will grow so fast and take up so 
much space, that flowering will have to be induced sooner than normal. 


In fact, some people get frustrated using CO. It causes plants to grow so 
fast, unsuspecting growers are unable to keep up with them. With CO, 
enriched air, plants that do not have the support of the other critical 
elements for life, will not benefit at all and the CO, is wasted. The plant can 
be limited by just one of the critical factors. For example, the plants use 
water and nutrients a lot faster and if they are not supplied, they will not 
grow. They might even be stunted. or, if plants need a larger pot but do not 
get it soon enough, they will not grow and be stunted. 


RULE OF THUMB - Co, enrichment means more time in the 
garden and moving up the garden calendar 1-4 weeks. 


Increasing light intensity by adding another HID lamp helps speed 
growth, but may not be necessary. The extra lamp just might make the 
garden grow so fast, it is impossible to keep up with. More CO, does not 
mean more hours of light per day. The photoperiod must remain the same 
as under normal conditions for healthy growth and flowering. 


To be most effective, the CO, level must be kept near .15% everywhere in 
the room. To accomplish this, the grow room must be completely enclosed. 
Cracks in and around the walls over 4%” should be sealed off to prevent CO, 
from escaping. Enclosing the room makes it easier to control the CO, con- 
tent of the air within. The room must also have a vent fan with flaps or a 
baffle. The vent fan will remove the stale air that will be replaced with CO, 
enriched air. The flaps or baffle will help contain the CO, in the enclosed 
grow room. Venting requirements will change with each type of CO, enrich- 
ment system. Venting is discussed in detail in the “CO. Generator” and the 
““Compressed CO, Gas” sections. 
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PRODUCING CO, 


There are many ways to raise the CO, content of an enclosed grow room. 
CO, is one of the byproducts of combustion. Any fuel can be burned to pro- 
duce CO, except for those containing sulfur dioxide and ethylene, which 
are harmful to plants. See “CO, Generators”? below. A by-product of 
fermentation and organic decomposition is CO, gas. The CO, level near the 
ground of a rain forest covered with decaying organic matter could be 2-3 
times as high as normal. But bringing a compost pile inside to cook down is 
disgusting! Dry ice is made from frozen CO,. The CO, is released when it 
comes in contact with the atmosphere. It can get expensive and be a lot of 
trouble keeping a large room replenished with dry ice. 


There are lots of spin-offs to all of these principles and they all work in 
varying degrees. It is difficult to calculate how much CO, is released into the 
air by fermentation, decomposition or dry ice, without using very expensive 
equipment to measure it. Dry ice gets very expensive after prolonged use. 
Two pounds of dry ice will raise the CO, level in a 10 x 10’ grow room to 
about 2000 ppm. for 24 hours. One chagrined grower remarked: ‘‘I can’t 
believe that stuff melts so fast’’. A filthy, decaying compost pile is simply 
out of the question indoors! Besides, a new compost pile would need to be 
moved twice a day to release enough CO). 


Fermentation is an OK way to produce CO,, but it is difficult to tell how 
much is produced. Below is a recipe for brewing CO2. A one gallon plastic 
milk jug works best, but any other container will do. Mix one cup of sugar 
and a packet of brewers yeast with about % gallon of warm water. The con- 
coction smells horrid, but produces a fairly decent burst of CO,. This 
method is one of the least expensive ways of producing CO,. It works best 
when used in a small growth chamber. Seedlings that get started with CO,, 
seem to get a head start that is maintained throughout life. The CO, produc- 
ed by the fermentation is soon released in the enclosed chamber. The con- 
coction is changed one to four times daily. Half of the solution is poured 
out, then 1.5 quarts of water and another cup of sugar are added. The yeast 
will continue to grow during the fermentation process. The first packet of 
yeast is all that needs to be added. This CO, mix is like a sourdough batter 
starter mix, do not let it die! As long as the yeast does not die, this fermenta- 
tion mix may be used continually to generate CO>. In fact, if a person were 
really into it, there could be several gallons and one would be changed every 
couple of hours. The smell would soon gag a maggot! 


CO, GENERATORS 


Commercial nurseries produce CO, with large generators. These 
generators produce CO, by using propane, butane or natural gas to burn 
oxygen out of the air in a chamber. The CO, rich air is then circulated 
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among the plants. Heat, CO, and water are by- 
products of combustion. Each Ib. of fuel burned 
= 3 lbs. CO,, 1.5 Ibs. water and approximately 
22,000 BTU’s (British Thermal Units) of heat. 
Small, one lamp grow rooms can burn ethyl or 
methyl alcohol in a kerosine lamp. In a 10 x 10° 
grow room, 3 ounces of fuel will produce about 
2000 ppm of CO, in 24 hours. 


Heat build-up makes large CO, generators im- 
possible to use in the heat of summer. The Co, 
generators used in greenhouses are too large to be 
practical for the average grow room. Several 
N.W. companies manufacture small scale CO, 
generators that are similar to the large commercial 
ones. These smaller CO, generators were designed 
for 200-400 sq. ft. grow rooms. 


These CO, generators work very well for larger or cool grow rooms. The 
generators can create quite a bit of heat. Remember for each pound of gas 
burned, it will create about 22,000 BTU’s and 1⁄2 pounds of water. Ina 
small grow room, the heat and moisture produced could make it impracticle 
to use. 


The CO, generators that I have seen are of two basic designs. The first, 
pictured on page 157, is hung from the ceiling. CO, rich air is produced and 
cascades over the plants. This model uses a pilot light with a flow meter and 
burner. This unit essentially looks like a gas stove burner and pilot light in a 
protective housing. The generator must have a top covering the open flame 
at all times. The unit is equipped with a safety valve and a pilot light. It may 
be operated manually or placed on the same timer as the lamp via the 
solenoid switch. An oscillating fan is placed near the floor to keep the CO- 
rich air stirred up. This model is designed for a 200-400 sq. st. room. 


The second model is placed 
on the floor and has a fan 
located on the side of the 
burner housing. The fan cir- 
culates the warm CO, rich air 
among the plants. The unit has 
an electronic pilot with a safe- 
ty timer that is electronically 
controlled to relight safely. If 
the flame blows out for any 
reason, it will relight safely 
with an electronic spark. This 
unit easily adapts to a timer 
and designed for a 100-200 sq. 
ft. room. 
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NOTE: CO, is used by humans at low levels. Levels above .4% 
(4000 ppm) could be hazardous if inhaled for long. The CO, level is 
easy to control with the proper metering system. Besides being 
hazardous to people at high concentrations, plants can not use CO, 
in levels above .2% (2000 ppm). 


A relatively small flame will alter the CO, level in an enclosed grow 
room. With the help of a vent fan, there is little chance of any CO, 
gas buildup. Apply a solution of 50% water and 50% concentrated 
dishsoap to all connections to check for leaks. When the bubbles 
appear, gas is escaping. Never use a leaky system!! 


The LP gas is readily available at gas stations; the tanks are in- 
conspicuous, easy to carry around and light when empty. 


Propane tanks are easy to acquire, inconspicuous and easy to fill, unlike 
the heavy awkward compressed CO, tanks discussed below. The LP gas is 
readily available at gas stations. 


Some new propane tanks are filled with an inert gas to protect them from 
rust. Empty the inert gas out before filling a new tank for the first time. The 
inert gas does not mix well with propane nor will it burn. 


Never over fill the tank! The gas will expand and contract with 
temperature change. 


I think it is easiest and least expensive in the long run to purchase a CO, 
generator from a reputable dealer that stocks a good brand. But there are 
many people that prefer to manufacture their own. To make a CO, 
generator, find a heater that burns clean and has a knob to control the exact 
flame produced. A blue flame is produced by propane or natural gas that is 
burning clean. A yellow flame has unburned gas and needs more oxygen to 
burn clean. Good examples of home made CO, generators are propane 
heaters, stoves or lamps. Follow the formulas given below for CO, 
generators. Examples are given to find out how much CO, to generate in a 
room. First, the TOTAL VOLUME of the room is found, then the amount 
of fuel burned to produce the desired amount of CO, is calculated. 


To find out how much CO, it will take to bring the grow room up to the 
optimum level, find the total volume of the grow room, then divide by the 
optimum level of CO. 
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Example: 


TOTAL VOLUME = L x WxH 
TOTAL VOLUME = 10 x 8’ x 10’ 


TOTAL VOLUME = 800 cubic feet 


OPTIMUM LEVEL = .0015 


-0015 x 800 cu. ft. = 1.2 cu.ft. 


It will take 1.2 cu. ft. of CO, to bring the 800 cu. ft. grow room up to the 
optimum level. 


Each pound of fuel (kerosene, propane or natural gas) burned produces 
approximately 3 lbs. of CO,. One third of a lb. (5.3 oz.), produces about 
one lb. of CO,. At 68°, one lb. of CO, displaces 8.7 cu. ft. 


Total amount of CO, needed + 8.7 x .33 = lbs. of fuel needed 


1.2 + 8.7 x .33 = .045 lbs. of fuel needed 


.045 x 16 = .72 oz. of fuel 


To measure the amount of fuel used, simply weigh the tank before it is 
turned on, use it for an hour, then weigh it again. The difference in weight is 
the amount of gas or fuel used. 


It is easier to measure the amount of CO, produced rather than measur- 
ing the amount of CO, in the atmosphere of the grow room. Measuring the 
content of CO, is not a very common among indoor growers yet. There are 
not any inexpensive kits on the market to measure it yet. The least expensive 
kit costs about $250 and each test requires chemicals within and glass tube 
and costs about $5. These kits may be purchased from National Dragger, 
Inc., P.O. Box 120, Pittsburgh, PA, 15275. There are several people work- 
ing on less expensive kits to measure CO., but they are not on the market 
yet. 


162 


Exact venting requirements are difficult with CO, generators. Since it is 
difficult to tell the exact amount of CO, present in the room, it is difficult to 
tell exactly how much to vent the room. One experienced grower says that 
he is able to sense the level of CO, in the air. The best way to figure out how 
much to vent a grow room is to measure the amount of CO, present in the 
air, then vent the room accordingly. However this is too expensive for most 
people. To vent a room using a CO, generator, wire a vent fan in line to a 
humidistat and thermostat. Set the humidistat at 50% relative humidity and 
the thermostat at 90° F. This will maintain the CO, level close to the perfect 
level. If the vent fan is on all the time, something must be wrong! The fan 
should not come on over once an hour for the CO, level to remain near the 
perfect level. 


Compressed CO, gas generally works best in grow rooms smaller than 
200-300 square feet.The generators are designed for rooms 100-400 sq. ft. 
or larger where heat buildup is not a problem. The CO, is injected into the 
room from the compressed tank. It creates no heat and is able to meter out 
the exact amount of CO, desired. This means that a room could be virtually 
any size and the exact amount of CO, could be metered in. CO, tanks reach 
a point of diminishing returns. That is, rooms over 200-300 sq. ft. have is 
more room for the heat produced by the CO, generator to dissipate and it 
creates the proper level of CO, for the cubic footage of the room. The CO, 
generator is also more cost effective for larger rooms than the compressed 
CO,. Some people just do not want any kind of an unattended flame burn- 
ing in their home. Only use the CO, burner if you feel comfortable. 


A. Short range timer B. Solenoid valve C. Regulator D. Flow meter 
E. Tank of compressed CO, gas 
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COMPRESSED CO, 


Compressed CO, gas is very safe, versatile and easy to control. For use 
with many HID systems, compressed CO, is, an excellent choice. 


Compressed CO, enrichment systems contain a combination 
regulator/flow meter, solenoid valve, short range timer and tank of com- 
pressed CO, gas. A very good book is written on CO, systems, explaining in 
detail how each component of the system works. It is a Manual on the Use 
of CO, With Metal Halide Grow-Lights and available through INTER- 
PORT @ $3.50 (see order blank in the back of this book). The CO, Book 
will also give step-by-step instructions on how to build and set up your own 
CO, enrichment system. 


Compressed CO, gas passes out the tank into the flow meter/regulator. 
The solenoid valve opens and closes to let the CO, into the room. Most flow 
meter/regulators emit 10 to 50 cubic feet of CO, per hour. If the flow 
meter/regulator were set at 10 cu. ft. per hr. and left on for one half hour 
(0.05 hour), 5 cubic feet of CO, would enter the room in one half hour. The 
total amount of CO, needed to bring the level up to 1500 ppm for a 10’ x 8’ 
x 10’ grow room is 1.2 cu. ft. By altering the flow rate and time, the exact 
amount of CO, can be injected into the grow room. 


For example: 

Total amount of CO, needed + flow rate = time 
1.2 + flowrate = time 

We 10) == 212 lave. 


.12 hr. x 60 minutes = 7.2 minutes 


If the flow meter is set at 10 cu. ft. per hr., the timer will need to be on 7.2 
minutes to bring the CO, level up to the optimum 1500ppm. 


A short range timer measures short periods of time accurately. The regular 
24 hour timer will not measure increments of time less than one hour ac- 
curately. If the short range timer were set to be on for 7.2 minutes every few 
hours, the CO, level of the room would go up to the optimum level then 
taper off until the next burst of CO, were injected. It is a good idea to split 
the 7.2 minutes down into smaller increments so there is a regular supply of 
CO, in the room. 


Vent the room using a CO, tank about 10 minutes before the CO, is in- 
jected into the room. Make sure the vent fan is not on during or for at least 
an hour after the CO, is injected into the room. 
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The SMELL of the SKUNK 


A good exhaust fan, vented outdoors, is the best way to keep the house 
reeking of fresh marijuana. If the odor is strong and venting is a problem, a 
deionizer or negative ion generator will help. The deionizer generates 
negative ions, which purifies the air and removes the odor. They produce a 
negative electrical charge or negative ions. The negative ions pour out into 
the air. They seek out and attach themselves to particles (pollutants, fungus 
spores, etc.) in the air and neutralize them. 


Negative ion generators are used indoors mainly to get rid of the incredi- 
ble odor or bouquet produced by poorly vented gardens. The negative ion 
generators can be used all the time to clean the air of pollutants. Plants 
grown in such an environment are generally very healthy. The generator 
uses very little electricity and plugs into a regular 110 volt current. Visually 
check the filter every few days and make sure to keep it clean. 


One grower thought the idea was so good, he put five deionizers in a 
room with five lights. They worked so well, the marijuana had no odor at 
all, even after it was harvested! If the bouquet of the harvest is a big con- 
cern, vent the air up the chimney or into the attic or a similar collection 
chamber. Run the deionizers in the collection chamber. This way, the mari- 
juand stays pungent. 


Exhaust fans are rated in the amount of square feet of air they can displace, 
or Move in a minute. 


RULE OF THUMB: Use a vent fan that is able to replace all of the 
air in the grow room within five minutes, or less. 


y 
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SETTING UP the VENT FAN 


1. Figure out the total volume of the grow room. Length x width x height = 
total volume. A grow room 10 x 10 x 8’ has a total volume of 800 cu. ft. 
(10 x 10’ x 8’ = 800 cu. ft.) 


2. Find a VENT fan that will remove the total volume of air in 5 minutes or 
less. Buy a fan that can easily be mounted to the wall (8” fans are my 
favorite for a 2-3 lamp room) or attached to the flexible 4” dryer hose. A 
high speed squirrel cage fan will be necessary to maintain enough air flow 
through 4” flexible duct. 


3. Place the fan high on a wall or near the ceiling of the grow room so it 
vents off hot, humid air. 


4. If possible, cut a hole in the wall and secure the fan in place over the hole. 
Do not worry about the hole, it can be patched, and the garden will love it. 
However most locations require special installation. See: 5-9 below. 
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5. To place a fan in a window, cut a 1⁄4” piece of plywood to fit the window 
sill. Cover window with a light proof black paint or similar covering. Mount 
the fan in the top of the plywood venting out. Secure the plywood and fan 
in the window sill and open the window from the bottom. 


plywood 


flow of air 


fan 
window 


Window shown without plywood. painted black 


outside wall 


dryer vent 


flexible dryer vent hose 


squirrel cage fan 


6. Another option for a light proof vent is to use a 4” flex dryer hose. Simp- 
ly vent the hose outdoors and attach a small squirrel cage fan to the other 
end of the hose. Make sure there is a tight connection between the fan and 
the hose by using a large hose clamp. 
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vent fan 
chimney 
——_> 
grow room 
wall 


6” galvanized 


stove pipe 


7. Another option is to vent the air up the chimney or into the attic where 
light leakage and odor are not a problem. If using the chimney for a vent, 
first clean the excess ash and creosote. Tie a chain to a rope. Lower the 
chain down the chimney, banging and knocking all debris inside to the bot- 
tom. There should be a door at the bottom to remove the debris. This door 
is also used as the vent. 


8. The fan may be attached to a thermostat and humidistat to vent hot, 
humid air outside when necessary. Instructions are available with the ther- 
mostat for wiring to the vent fan. The diagram on page 156 shows how to 
wire a thermostat and humidistat to the same fan. 


9. Or attach the vent fan to a timer and run for a specific length of time. 
This method is generally used with CO, enrichment. The fan is set to turn 
on and vent out used air just before new CO; rich air is injected. 
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CHAPTER 7 BUGS & FUNGI 


Close up of a spider mite, yuck! 


Bugs will creep into your garden, eat, reproduce, and be merry. Bugs live 
everywhere outdoors. Indoors, bugs will live just about anywhere that you 
(Mother Nature) let them. Fungus is present in the air at all times. It may be 
introduced by an infected plant or from air containing fungus spores. 
Fungus will settle down and grow if climatic conditions are right. Both 
fungus and bugs can be prevented, but once an infestation has started, 
severe methods of control may be necessary to eradicate them. 


PREVENTION 


Cleanliness is the key to bug and fungus prevention. The grow room 
should be totally enclosed, so the environment may be easily controlled. 
Keep the floor clean. Keep all debris off soil surface. Do not use mulch. 
Bugs and fungus like nice hideaway places, dirty corners, old damp leaves 
and mulch. You, the horticulturist, and your tools could be the transporters 
of many microscopic bugs and fungi that may be fatal to the garden. This 
does not mean you and your tools have to be hospital clean every time you 
enter the grow room, even though that would be nice. It does mean, normal 
and regular sanitary precautions do need to be taken. Wear clean clothes 
and use clean tools. Have a separate indoor set of tools to be used only in 
the grow room. Disinfect tools by dipping them in rubbing alcohol, or wash 
with soap and water after using them on a diseased plant. Bugs and fungus 
love to ride from plant to plant on dirty tools. 
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Personal cleanliness is very important for bug and fungus prevention. 
Wash your hands before handling plants and after handling diseased plants. 
Do not walk around your buggy outdoor garden, then visit your indoor 
garden, do it vice versa. Think before entering the indoor garden and 
possibly contaminating it. Did you walk across a lawn covered with rust 
(rust is a rust-colored fungus) or pet the dog that just came in from the 
garden outside? Did you just fondle your spider mite infested split leaf 
philodendron in the living room? 


Once you have grown a crop in a potting soil or soilless mix, throw it out. 
Some growers have used the same OLD potting soil over and over with OK 
results. They place charcoal in the bottom of containers to absorb excess 
salts and maintain sweet soil. Used soil makes excellent outdoor garden soil. 
Used soil may harbor harmful bugs and fungi that have developed an im- 
munity to sprays. Starting a new crop in new potting soil will cost more up 
front, but will eliminate many potential problems. 


Most important, once potting soil is used, it loses a good deal of the fluff 
of its texture. Compaction becomes a problem. Roots have trouble 
penetrating compacted soil and there is little room for oxygen, so roots do 
not breathe. Used potting soil is depleted of valuable N-P-K nutrients, as 
well as secondary and trace elements. A plant with a slow start is a perfect 
target for disease. 


Companion Planting works well to discourage bugs. Bugs, except for 
thrips, hate garlic. Since garlic cloves are readily available, take up little 
room, transplant well and discourage bugs, they are by far the best compa- 
nion plant for indoor marijuana. When sowing seeds or transplanting, just 
plant a few cloves of garlic about 1⁄2” deep with them. The clones will sprout 
and grow in a week or two, driving insects away. Garlic will grow straight 
up, creating very little shade, and has a compact root system attached to the 
bulb below the soil. When transplanting, just move garlic along with the 
marijuana. Garlic is very resilient and can take more shock during 
transplanting than marijuana. Cannabis is usually harvested before garlic is 
mature. These garlic plants may be transplanted to become a companion to 
another young marijuana plant through life. It is still a good idea to dip the 
garlic transplant into a insecticide/fungicide solution to prevent disease 
transferral. 


Marigolds also discourage bugs, but not as well as garlic. Marigolds are 
much prettier than garlic, but they must be blooming to effectively 
discourage bugs. They take up a lot of space as well. 


Plant insect and fungus resistant strains of marijuana. Most marijuana 
horticulturists have found various strains of cannabis indica to be the most 
resistant to bug attacks, but some strains have less resistance to fungus. 
When choosing your mother plants, inspect them regularly and compare 
them to one another for bug and fungus resistance. It is incredible how 
some plants attract disease and may be infested, while others growing near- 
by have little or no problem at all. 
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Fast growing plants rarely have trouble with bugs. 


Keep plants healthy and growing fast at all times. Disease attacks sickly 
plants first. Strong plants tend to grow faster than bugs can eat or fungus 
can spread. With strong, healthy, fast growing plants, a few bugs or a little 
fungus could not do much damage. 


Forced air circulation makes life miserable for bugs and fungus. Bugs 
hate wind, they can not hold on to the the plants or fly very well in wind. 
Fungus has little time to settle in a breeze and does not grow well on wind- 
dried soil, stems and leaves. 


Ventilation will change the humidity of a room quickly. In fact, a vent 
fan attached to a humidistat is the most fool proof form of humidity con- 
trol. Mold was a big problem in a grow room that did not have a vent fan. It 
was terrible! Upon entering the enclosed grow room, with the humidity near 
100%, eyeglasses would steam up immediately. If fact, the room was so 
humid that roots were growing from the stems of plants. The grower install- 
ed a vent fan, that sucked the moist, stale air from the grow room, venting it 
outdoors, and the mold problem disappeared! 


Every indoor horticulturist should practice all of these preventative 
measures. It is much easier to prevent a disease from getting started than it 
is to wipe out an infestation. If bugs or fungus should multiply and are left 
unchecked, the entire garden could be devastated in a few weeks. 


170 


INSECT & FUNGUS CONTROL 


Sometimes, even with all preventative measures taken, bugs and fungus 
still creep in and set up housekeeping. First they will establish themselves on 
a weak, susceptible plant, then launch an all-out assault on the rest of the 
garden. They will move out in all directions from the infested base, taking 
over more and more space, until they have conquered the entire garden. 
This can happen in a matter of days. Bugs can lay thousands of eggs that 
grow into mature adults within a few weeks. For example, say you did not 
take preventative measures or closely examine plants for disease, and 100 
microscopic munchers each laid 1000 eggs, that grew into adults two weeks 
later. By the end of the month, there would be millions of insects attacking 
the infested garden. 


Sprays essentially kill adults and, all too often, only some of them. 
Sprays should be applied soon after eggs hatch so young adult bugs are 
caught in their weakest stage of life. Horticultural oil spray works well 
alone or as an additive to help kill larva. 


The availibity of sprays can be seasonal. Garden sections of stores are 
changed for the winter. The stock is sometimes kept in the storage room, 
but usually it is sold in a season end sale. All kinds of bargains on sprays are 
available for the winter growing season at these season end sales. Besides, it 
looks real suspicious to be buying vegetable insecticides in the middle of 
winter! 


The products recommended have worked before and are readily 
available. This does not mean they are the best nor the only products to use. 
There are many local products that are just as good as national or Nor- 
thwest brands. Always follow the directions on the can! 


BUGS 


The indoor gardener has many options open for bug and fungi control. 
As we have seen, prevention and cleanliness are at the top of the list. There 
is a logical progression to bug and fungi control. It is outlined in the chart 
below. Notice it starts with cleanliness and progresses through the most 
basic elements. 


RULE OF THUMB - follow the logical progression for bug and 
fungi control. 
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LOGICAL PROGRESSION OF BUG CONTROL 


1. Prevention 


— a. cleanliness 
b. use ‘‘new” soil 3 
___c. one “‘indoor’’ set of tools 3. Organic Sprays 
d. disease resistant plants 
e. healthy plants 
f. companion planting 


. climate control 4, Natural Predators 
. no animals 
2. Manual Removal 5. Chemicals 
a. fingers 
b. sponges 


Manual removal is just what the name implies: smashing all bugs in sight 
between the thumb and forefinger or between two sponges. Gloves may be 
worn so none of the bug juice gets on you, yuck! 


If forced to use a spray, always use a natural one. Harsh chemicals are 
only a last resort. With the development of an environmental conscien- 
tiousness and technology, several new natural based sprays have been 
developed. They offer unique qualities unknown to harsh chemical sprays. 
As with any spray, it always seems to slow plants down a little, even if it is 
natural. The plant is covered with the filmy residue of the spray for some 
time. The stomata are clogged until the spray wears off or is washed off. 
The stronger the spray, the harder it is on the plant. It is a good idea to 
spray the plants as little as possible and not spray at all for two weeks before 
harvest. Please read ‘‘About Spraying’’ (pages 190-92) at the end of this 
chapter. Read ALL the labels thoroughly of all sprays before you use them. 
Only use contact sprays that can be used for edible plants. Do not use any 
sprays at all on young seedlings or tender clones. The spray could burn the 
tender little plant. 


Homemade sprays are made from a few drops (a 1% solution: one table- 
spoon of soap per quart of water) of a biodegradable soap concentrate like 
Castille or Ivory liquid. It is important to use a soap with no sulfates or 
harsh agents that will cause leaf spot. The soap is mixed with a quart of 
water and the juice from a freshly squeezed garlic, chili powder, rubbing 
alcohol or ground-up bugs. The mix is then shaken up vigorously. Natural, 
homemade sprays are so effective that some growers will not use anything 
else. If the homemade mixes does not work after one or two applications, 
try a stronger spray Safer’s or Pyrethrum. 
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Safer’s Insecticidal Soap is the first choice of many horticulturists for an 
all round organic bug spray. Safer’s is made from potassium fatty acid salts 
and a little alcohol. Exactly how it kills the little pests is not completely 
known. It is believed to penetrate their bodies, paralyze the nervous system, 
cause the body fluids to flow away, suffocate by blocking breathing pores, 
and desiccate the little bodies. Once covered with Safer’s, it will take about 
an hour for death to occur. 


Safer has no residual effect. That is, if you spray a plant at 8 am, a bug 
that lands on the same plant at noon will not be affected by the spray. This 
is good and bad. It means that the foliage may be ingested soon after spray- 
ing, but it could take multiple applications to make sure you get all the 


bugs. 


There is a trick to using Safer’s. It is very simple: Apply it heavy. Drench 
the garden. Since it works by suffocation and penetration upon contact, it is 
necessary to get a good big dose to completely cover the bugs. However, this 
does not mean to mix it any heavier than the recommended 1 to 40 ratio. 
Safer may be applied as often as every two days. 


Another neat thing about Safer’s is you can use it with no fear of becom- 
ing sick. Fatty acids are produced by humans. They are one of our defenses 
against disease-causing fungi. 


Pyrethrum in the fogger/aerosol can is a relatively new product manufac- 
tured and distributed by Raid (Johnson Wax). This is the best natural pro- 
duct I have seen for killing spider mites and just about any other insect ex- 
cept bees. The natural pyrethrum comes from the pyrethrum flower found 
in southern Africa. The daisy-like flower is a member of the chrysan- 
themum family. This natural, contact insecticide is very toxic to insects 
especially spider mites, but decomposes rapidly when exposed to air and 
sunlight. 
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Pyrethrum is easy to spot at the store; it comes in a green can while the 
rest of the bug sprays come in a red can. In the Pacific Northwest, Raid’s 
Pyrethrum is the fastest selling insecticide on the market! Most RAID pro- 
ducts are only sold in grocery stores. Johnson Wax distributes products to 
grocery stores, not nurseries. In fact, most nurserypeople have never heard 
of pyrethrum in a fogger/aerosol can. Pyrethrum also comes in pump type 
applicator bottles. They do not work very well because the method of ap- 
plication does not saturate the air. 


It is almost impossible to incorrectly apply the aerosol/fogger, except for 
standing too close. Even the novice gardener using it the first time has ex- 
cellent results. The secret is in the fogger method of application. The 
pyrethrum is shot out in a fog that permeates the grow room. The spray 
goes everywhere, even bottoms of the leaves, anywhere bugs can hide! Care 
must be taken to be far enough away from the plants when spraying. When 
the fog comes out of the nozzle, it is ice cold. If this ice cold spray is applied 
too close, foliar damage may result. To apply this spray, simply follow the 
directions on the can. 


Wear a respirator or a protective mask with this insecticide. The misty fog 
permeates the air, making it easy to inhale. Pyrethrins are also toxic to 
humans. 


Do not use synthetic pyrethroids. Synthetic pyrethroids are toxic to 
honeybees. Always purchase natural pyrethrum. 


KXL is a combination, year-round spray manufactured by Agro: It has 
natural ingredients that wipe out both insects and fungi. KXL contains 
vegetable oils, copper oleate, pyrethrins, rotenone, cube resins, zylene range 
solvents and iron, manganese, and zinc. The copper works well on foliage 
fungus as well as mold on the soil surface. The pyrethruns and rotenone 
control the bugs. KXL works OK for spider mites, especially if they are not 
very well established. KXL is an excellent all round spray for all other 
garden pests. 


PREDATORS 


A predator may be a small parasite that affixes itself to the host’s body, 
taking many days to consume it, or it may be a huge bug that can devour 
many victims daily. The rate at which the predators keep the infestation in 
check is directly proportionate to the amount of predators. The more 
predators, the sooner they will take care of any infestations. Predators work 
by out-breeding their victim, producing more predators than the victim is 
able to keep up with. The predators are the crusading warriors in the never 
ending battle of pest free horticulture! 


One of the best places in the country to buy predatory insects is from 
Natures Control, Medford, OR. This supplier (Don Jackson) will give ad- 
vice and sends along specific instructions as well as a brochure about all the 
predators they offer. Natures Control has a good predator supply and can 
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ship year round. Predators are shipped special delivery and may arrive after 
the daily mail delivery. The inside of a mail box in the hot sun easily reaches 
120° +. Check the mail box regularly if ordering predators. 


When any predator is introduced into the garden, there must be special 
precautions taken to ensure the little killer’s wellbeing. Stop spraying all 
toxic chemicals, malathion, kelthane, diazinon, etc., at least two weeks 
before introducing the predators. Pyrethrum and Safer Insecticidal Soap 
can be applied up to a few days before, providing any residue is washed off. 
Do not spray for 30 days after releasing predators. 


Predators work very well in gardens that are not sterilized between crops. 
Gardens with perpetual harvests are ideal for predators. 


Most of the predators that do well in the HID garden can not fly. Bugs 
that can fly usually go straight for the lamp. The lady bug is a good exam- 
ple. Say 500 of them are released on Monday, by Friday, only a few die 
hards would be left. The rest would have popped off the lamp. If using fly- 
ing predators, release them when it is dark. They will last longer. 


Predators are most often very small and must be introduced to each plant 
separately. This could take a little time and patience, so budget time for it. 
The predators also have specific climatic requirements. For best results, pay 
attention; note the predators needs and maintain them. 


Kelthane is one of the strongest miticides on the market. Use only as a last 
resort! It kills mites dead! Kelthane is a chemical miticide developed special- 
ly to exterminate spider mites. It has a two day toxic life, but when used in- 
doors, plants should be thoroughly washed, then wait at least a week before 
harvesting. Kelthane is the last resort. It is the strongest and most effective 
miticide on the market; it is also a strong chemical. Kelthane is the most 
common miticide used in green houses. 


Oil sprays are widely used in greenhouses. They are not the same kinds of 
oils used in the car nor sold at the hardware store. Do not use 3-in-1 oil or 
anything similar in place of the horticultural petroleum oil. The hor- 
ticultural oil is refined by removing most of the portion that is toxic to 
plants. The petroleum oils work well to smother bugs and eggs, as well as 
generally impair the life cycle of the insect. If using the oils alone or as an 
additive with Kelthane, make sure it is a lightweight horticultural oi] with a 
viscosity of 60-70. The lighter weight the oil, the less toxic it is to plants. I 
prefer to use oil sprays only during vegetative growth. This way, the residue 
has ample time to dissipate before harvest and will not be tasted when 
smoked. 


Mix two drops of oil spray (no more than a 1% solution) per qt. of 
diluted Kelthane solution. More than a few drops could burn tender grow- 
ing shoots and clog stomata. Repeat applications as needed, usually 3 ap- 
plications, one every 5 to 10 days will do it. The first application will get 
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most of the adults and many eggs. Eggs hatch in about 10 days. The second 
spraying will kill the newly hatched eggs and the remaining adults. The third 
application will finish off any survivors. 


Malathion is not the safest spray to use, and it is not very effective against 
spider mites, the most common pest indoors. It comes in a wettable powder 
or liquid concentrate. Malathion is used to control a wide variety of insects, 
including aphids, whiteflies, mealy bugs, scale and thrips. One of the bad 
and good things about Malathion is that it remains live or toxic for a week 
or more after application. This is bad because this toxic residual remains 
and a person is not truely sure when it is gone. The good part is, if the 
humans do not know when it is gone, neither do the bugs! Once it is ap- 
plied, it may be good for a week or two, even longer! According to the EPA 
(Environmental Protection Agency), malathion is toxic to humans, and 
bugs can rapidly build up an immunity to it. 


Diazinon is a strong spray very similar to malathion. It is effective against 
aphids, whiteflies, mealybugs, scale, and thrips. It is very similar to most of 
malathion’s characteristics. In most cases, when malathion is no longer ef- 
fective, diazinon is used in its place. 


Bug bombs are very strong insecticides that essentially exterminate 
everything in the room They were developed to kill fleas and roaches. Bug 
bombs are used between crops to rid the grow room of all bugs before in- 
troducing the next crop. Many manufacturers produce the bug bombs 
under many brand names containing a menagerie of toxic chemicals. 


Place the bug bomb in the empty room. Turn it on. Then leave the room. 
The chemicals are very toxic! Follow directions to the letter! 
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SPIDER MITES Ma 


The spider mite is the most common insect found on marijuana indoors. 
Actually, it is not really an insect, it is a spider. Insects have 6 legs and 
spiders have 8. These microscopic mites are found on the leaf’s undersides, 
sucking away the plant’s life-giving fluids. To the untrained eye, they are 
hard to spot. Most people notice the tell-tale yellowish-white spots (stippl- 
ing) on the tops of the leaves first. More careful inspection will reveal tiny 
spider webs on the stems and under leaves. Webs may easily be seen when 
misted with water. The spider mites appear as tiny specks on leaf under- 
sides. The naked eye has a hard time distinguishing the pest, none the less 
they can be seen. A magnifying glass or low power microscope helps to 
identify the yellow, white, two spotted, brown, or red mites and their light 
colored eggs. 
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CONTROL: has a logical progression. First make sure all preventative 
measures have been taken. NOTE: The spider mite thrives in a dry, 70-80° F 
climate. It can reproduce in five days if the temperature is above 80° In 
order to create a hostile environment for mites, lower the temperature to 
60° and spray the plants with a jet of water, making sure to spray under 
leaves. This will literally blast them off the leaves as well as increase humidi- 
ty. Their reproductive cycle will be slowed and you will have a chance to kill 
them before they do much damage. If the leaves have been over 50% 
damaged, remove and throw away, making sure bugs and eggs do not re- 
enter the garden. If mites have attacked only one or two plants, isolate the 
infected plants and treat them separately. Now that there is a hostile en- 
vironment and leaves over 50% infected have been removed, the hor- 
ticulturist may select one or all of the following control methods: 


Manual removal: Smash all mites in sight between the thumb and index 
finger or wash leaves individually with two sponges. Make sure not to infect 
other plants with filthy hands or sponges. This method is best for just a few 
mites. It takes forever. 


Homemade sprays work very well when there is not yet an infestation of 
mites. If these sprays have not eradicated the mites after 4-5 applications, 
switch to another, stronger spray, like RAID’s Pyrethrum, Safer Insec- 
ticidal Soap or as a last resort, Kelthane. 


Safer’s Insecticidal Soap is a wonderful product and controls mites. Usually 
two or three heavy applications at 5-10 day intervals will do the trick. 


Pyrethrum (aerosol) is the best natural miticide! Apply 2-3 applications at 
5-10 day intervals. 


Predatory spider mites work very well. There are many things to consider 
when using the predators. First and foremost, the predators can eat only so 
many mites a day. The average predator can eat 20 eggs or 5 adults daily. 
This gives you an idea of how fast they can really control the spider mites, 
which is their only source of food. As soon as the predators source of food 
is gone, they die of starvation. A general dosage of 20 predators per plant is 
a good place to start. You might even want to throw in an few more for 
good measure. The spider mites have a difficult time traveling from plant to 
plant, so setting them out on each plant is necessary. In maintaining the 
predators, the most important factors are temperature and humidity. Both 
must be at the proper level to give the predators the best possible chance. 
There are two kinds of predators that are commonly used indoors: 
amblyseius californicus and phytoseiulus longipes. 


When spider mites have infested a garden, the predatory mites can not eat 
them fast enough to solve the problem. Predatory mites work best when 
there are only a few spider mites. The predators are introduced as soon as 
spider mites are seen, and released every month thereafter. This gives 
predators a chance to keep up with mites. Getting started with predatory 
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mites will cost about $30. Before releasing predators, rinse all plants 
thoroughly to ensure all toxic spray residues from insecticides and 
fungicides are gone. 


Kelthane is the best chemical for spider mite extermination. Kelthane, mix- 
ed with oil spray, is the most effective way to get rid of spider mite infesta- 
tions. This is to be used only as a last resort! Spider mites should be gone 
after 2 or 3 applications, at 5-10 day intervals, providing sanitary, preven- 
tative conditions are maintained. The first application will get most of the 
adults and many eggs. Eggs hatch in 5-10 days. The second spraying will kill 
the newly hatched eggs and the remaining adults. The third application will 
finish off any survivors. 


Outdoors, Kelthane has a toxic life of 2-3 days. Indoors, The toxic life is 
usually much longer. Wait at least a week after spraying to pick any smoke 
to be sure all toxic chemicals have broken down. The entire plant has to be 
thoroughly washed before harvesting. Spray the plants with fresh water un- 
til the excess beads-up and rolls off the leaves. 


Malathion and Diazinon will also kill mites, however they do not work well. 
The percentage killed is very low. Many repeat applications are necessary 
and mites build up a resistance to these chemicals easily. 


Whiteflies 


speckles (stipples) on the tops of 
leaves and hide underneath. The 
easiest way to check for the little bug- 
gars is to grab a limb and shake it. If 
there are any white flies, they will fly 
from under leaves. Whiteflies look 
like a small, white moth about one 
millimeter long. Most whiteflies have 
wings but some do not. They usually 
appear near the top of the weakest 
plant first. They will move downward 
on the plant or fly off to infest 
another plant. 


Whiteflies like mites, may cause white \ 


CONTROL: Take all preventative measures. Whiteflies are very difficult to 
remove manually; they fiy faster than the hand is able to squish them. 
Adults are attracted to the color yellow. To build a whitefly trap similar to 
flypaper, cover a bright yellow object with a sticky substance. Place the 
traps on the tops of the pots among the marijuana. The traps work very 
well, but are a mess to clean. 


Whiteflies are easily eradicated with natural sprays. Before spraying, 
remove any leaves that have been over 50% damaged and cure with heat or 
burn infested foliage. 
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Homemade sprays applied at 5-10 day intervals work well. 
Safer’s Insecticidal Soap applied at 5-10 day intervals. 
Pyrethrum (aerosol) applied at 5-10 day intervals does it. 
KXL applied at 5-10 day intervals works well. 


The parasitic wasps encarisa formosa are the most effective whitefly 
predator. The small wasps only attack whiteflies, they do not sting people! 
As with all predators, all toxic sprays must be washed completely off before 
their introduction. Since the encarisa formosa is a parasite, about %’ 
long, much smaller than the white fly, it takes them much longer to control 
or even keep the whitefly population in check. Once the parasite affixes to 
the whitefly, death is slow. The parasite feeds for some time on the host in- 
sect, then hatches its eggs inside its victims body cavity. If you use them, set 
them out at the rate of 2 or more parasites per plant, as soon as the first 
whitefly is detected. Repeat every two to four weeks throughout the life of 
the plants. 


Malathion and Diazinon are chemical sprays that kill whiteflies dead! 
Repeat applications at 5 to 10 day intervals. 


Aphids 


Aphids are most common indoors 
when they are plentiful outdoors. 
About the size of a pin head, aphids 
are easily spotted with the naked eye. 
This insect may be green, yellow, 
black or even pink, and be with or 
without wings. Aphids excrete a 
sticky honeydew and prefer to attack 
weak plants. The growing tips or 
buds are attacked first, but aphids 
love to hide on the leave’s undersides. 
An infestation of aphids can 
devastate a garden in a matter of 
days! 


CONTROL: Even though aphids may have wings, manual removal is easy 
and works well to kill them. They do not fly as well as white flies. Aphids 
bite into the plant, sucking out life giving juices. When affixed to foliage, 
aphids are unable to move and easy to squish. 


Homemade and Safer’s sprays are very effective. Apply 2 or 3 times at 5-10 
day intervals, after manually removing as many aphids as possible. 
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Pyrethrum (aerosol) applied 2-3 times at 5-10 day intervals does it. 
KXL applied at 5-10 day intervals works OK. 


Lacewigs are the most effective available predators for aphids. Release 1 to 
20 lacewigs per plant, depending on infestation level, as soon as aphids ap- 
pear. Repeat every month. If possible, buy adult lacewigs rather than lar- 
vae, which take some time to hatch and mature into adult aphid exter- 
minators. 


Lady bugs also work very well to exterminate aphids. Adults are easily ob- 
tained at many retail nurseries during the summer months. The only 
drawback to lady bugs is their attraction to the HID lamp. Release about 50 
lady bugs per plant. About half of them will go directly for the HID, hit the 
hot bulb and buzzzz... Within 1 or 2 weeks all the lady bugs will fall victim 
to the lamp, requiring frequent replenishment. 


Malathion and Diazinon applied at 5-10 day intervals work well. 


Thrips 


Thrips are not common indoors. 
These tiny, winged, fast moving little 
critters rasp on the leaves and buds, 
then suck out the juices for food. 
They tend to feed inside flower buds 
or wrap up and distort leaves. Thrips 
are hard to see but not hard to spot. 
Upon careful inspection, thrips ap- 
pear as a herd of specks thundering 
across foliage. 


CONTROL: Preventative maintenance. Manual removal works OK if only 
a few thrips are present, but they are hard to catch. 


Homemade sprays are very effective. Apply 2-4 times at 5-10 day intervals. 
Safer’s Insecticidal Soap is very effective. Apply at 5-10 day intervals. 
Pyrethrum (aerosol) applied at 5-10 day intervals does it. 

KXL applied at 5-10 day intervals works OK. 


Malathion or Diazinon applied at 10 day intervals will kill them for sure if 
the natural sprays fail. 


Thrips have no readily available natural predators. 
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Mealy Bugs 


Mealy Bugs are somewhat common. 
These 2-7 millimeter, oblong, waxy 
white insects move very little, mature 
slowly and live in colonies that are 
usually located at stem joints. Like 
aphids, mealy bugs excrete a sticky 
honeydew. Mealy bugs are fairly easy 
to control, since they reproduce and 
move slowly. 


CONTROL: Preventative maintenance. Manual removal works very well 
for small populations. Pry them off by getting a fingernail underneath or 
wet a Q-tip with rubbing alcohol to wash them off. 


Homemade sprays work OK especially if they contain a lot of rubbing 
alcohol. Apply 2-3 times at 5-10 day intervals. 


Safer’s Insecticidal Soap applied at 5-10 day intervals works well. 


The lady beetle and the green lacewig are effective natural predators. Both 
work very efficiently and have no trouble eating mealy bugs faster than they 
can reproduce. If using these predators, manually remove all visible mealy 
bugs; release 5-10 predators per plant, depending on need, as soon as the 
mealy bugs are noticed. Repeat releases at 2 week intervals. Within a 
month, there should be a noticeable reduction in mealy bug population. 


Diazinon is the favorite of most nurserypeople for mealy bug control. Many 
professionals prefer nicotine-sulfate mixed with Diazinon for complete, 
rapid extermination. Apply at 5-10 day intervals. 
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stem joints, where they live in col- 
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sticky honeydew. 
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CONTROL: Preventative maintenance. Manual removal may be tedious, 
but is very effective. Wet a Q-tip in rubbing alcohol and wash scale away. A 
small knife, fingernails or tweezers may also be necessary to scrape and 
pluck the tightly affixed scale from the plants. 


Homemade sprays work well if they contain a lot of rubbing alcohol. 


Safer’s Insecticidal Soap works well for scale control. Apply at 10 day inter- 
vals. 


Pyrethrum (aerosol) applied 2-3 times at 5-10 day intervals does it. 
KXL applied at 5-10 day intervals works OK. 


Nature holds many natural scale predators, but to date there are no readily 
available commercial predators. 


Malathion mixed with Diazinon applied at 5-10 day intervals is the most ef- 
fective chemical spray. Oil spray mixed with nicotine-sulfate works well 
also. 


Bees, Flies, etc. 


Bees and wasps - may become a nuisance. They are not harmful to can- 
nabis, but hurt like hell when they sting. They sneak into the grow room 
through vents or cracks, in search of flowering plants, a valuable commodi- 
ty to bees and wasps in the middle of winter! If they become a problem, 
manual removal is out of the question! A circulation fan in the room is the 
best form of preventative maintenance. The artificial wind will impair their 
flight, causing them to seek a more hospitable garden. There are many 
aerosol sprays that work well to kill bees and wasps. Sevin, found at the 
nursery, in either liquid or wettable powder, works as well as aerosol sprays 
and costs less. Wasp traps are also available and work well. No pest strips 
do a fair job of eradication. Sweet fly paper is also a viable alternative. Bees 
and wasps are attracted to the HID lamp. Many will fall victim to its outer 
envelope....BUZZ...POP! 


Fruit flies and gnats can become a problem. They do no harm to the indoor 
crop, but are a nuisance to be around. In a few days, they will fall victim to 
the lamp. If you are not the patient type and the chore of cleaning up bug 
bodies is not appealing, just about any indoor bug spray in the aerosol form 
will get rid of them. One friend used 1 cup of Wisk per gallon of water to 
kill all the larvae in the soil. 


The worst case of gnats that I’ve seen was a bunch that hatched just 
before the harvest was taken. The gnats flew around the room, landing on 
the resinous buds. They would stick to the resin coated buds just like 
flypaper! It was virtually impossible to remove the little gnats. They tasted 
badly and went snap-crackle-poof when smoked! 


183 


FUNGUS 


Fungus is a very primitive l 
plant. In fact, it is so P 
primitive that it does not F 
produce chlorophyll, the P 
substance giving higher 7 
plants their green color. 
Fungus reproduces by 
spreading tiny microscopic 
spores rather than seeds. 
Many fungi spores are pre- A 
sent in the air at all times. 
With proper conditions, 
these spores will settle, take ; 
hold and start growing. I ä 
know of several cases where a 
entire crops have been 
wiped out in a matter of 
days! One of these grow i , s 
rooms was close to a swamp “ . 
that is filled with fungus ¥ 
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secutive crops were wiped ff - 
out by fungus from the 7 f i i 
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soil, coupled with humid, A F 
stagnant air provides the ; s *, 
environment most fungi i i 
need to thrive. Although > 7 or 
there are many different 
types of fungi, they are b . b 
usually treated by the same 


7 + 
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Leaf spot is easily prevented. 


PREVENTION 


Prevention is the first step and the true key to fungus control. In ‘‘Setting 
up the Grow Room’’, I recommended you remove anything that might at- 
tract fungus or harbor mold, such as cloth curtains or clothes. Make sure 
the advice is followed as part of a preventative program. If the room is 
carpeted, make sure to cover it with a white plastic (visqueen). If mold 
should surface on the walls, spray it heavily with the fungicide used in the 
garden, wash down the wall with Pinesol (made from natural pine oil) or 
paint damp, fungus covered walls with whitewash (page 91). Get all of the 
mold off when it is washed down. Repeat applications if the mold persists. 
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The basic ingredients to mold and fungi control are cleanliness and climate 
control. All the clean, well ventilated grow rooms I have visited had little or 
no problem with fungi. All of the dingy, ill kept gardens had fungi problems 
and yield a sickly, below average harvest. If the garden is in a basement, the 
use of a flat white paint with a fungus inhibiting agent is essential. One 
garden basement was literally carpeted with fungi. The walls were 
whitewashed and lime was spread on the earth floor. The vent fan was 
cranked up and the room kept clean. There has been no trouble with mold 
in over a year! 


There are many ways to lower humidity. Ventilation is the least expen- 
sive, the easiest and most often used. Remember, one of the by-products of 
combustion CO, generators is water vapor. Dehumidifiers work excep- 
tionally well, offering exacting humidity control. They are not very prac- 
tical for the average grower to buy, but many rental stores rent them by the 
month for about $30. Wood, coal, gas, and electric heat all work well to 
dehumidify the air. Many times, the grow room will have a central heating 
vent. This vent may be opened to provide additional heat and lower humidi- 
ty. 


CONTROL 


Fungus is prevented by controlling all the factors contributing to its 
growth. If prevention fails and fungus appears, the horticulturist may elect 
to take preventive measures, remove dead leaves and leaf parts and alter 
soil, moisture and air conditions, to prevent fungus from spreading. These 
methods work well in gardens that have only a few signs of fungus. Another 
method of treating fungus, is to isolate the infected plant and treat it 
separately. Fungus can spread like wildfire. If it gets a good start, take all 
preventative measures, as well as spraying the entire garden with a 
fungicide. Spraying will be necessary if the fungus gets a good start and ap- 
pears to be spreading, even though preventative measures have been taken. 


LOGICAL PROGRESSION OF FUNGUS CONTROL 


1. Prevention 


a. cleanleness 
b. low humidity 
c. ventilation 


2. Removal 


3. KXL 


4. Captan 
5. Copper, lime sulfur sprays 
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KXL - is a combination insecticide/fungicide. The main fungicide is natural 
copper oleate. This fairly mild fungicide does a good job of arresting fungi. 
More information is available about KXL on page 174. 


ALLER 
CAPTAN a wettable powder - Captan 
fungicide, is available in most see 
nurseries and works very well on both 
soil born and foliar fungus. The EPA 
classifies Captan as safe to use for 
edible vegetable crops. Other sources 
classify it as a toxic carthogen. "i 


MANEB is a fungicide that is similar to Captan and works well on just 
about any kind of fungus. If unable to find Captan or Maneb, ask the 
nurseryperson for a similar product. 


Other fungicides can be used safely, including the bordeau mixture, cop- 
per and sulfur sprays, in light mixtures. Be careful when using these heavy 
metal and lime sprays, as they can severely damage young tender growth. 


When using a fungicide, spray the garden or plant at least twice at 5 to 10 
day intervals, even if you can not see the fungus during the second or third 
sprayings. The fungus spores can be present on the recently infected foliage, 
but not visible. 


Damping-off 


Damping-off is a fungus condition in 
the soil that rots the newly sprouted 
seedlings and occasionally attacks ° N 
rooting clones at the soil line. The 

stem will weaken, then grow dark at 

the soil line and finally fluid circula- 

tion will be cut, killing the seedling or \ 
clone. Damping-off is normally caus- \ 
ed by: (1) fungus already present in 
an unsterile rooting medium, (2) 
overwatering, maintaining soggy soil, 
or (3) excessive humidity. 
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Prevent all three conditions. Use fresh, sterile soil or soilless mix and 
clean pots. This will guard against harmful fungus in the soil. Careful daily 
scrutiny of soil will insure the proper amount of moisture is available to 
seeds or clones. Many growers prefer to start seeds and root cuttings in fast 
draining, sterile, coarse sand, fine vermiculite or my favorite, root cubes. 
Using these mediums makes it almost impossible to overwater. Do not place 
a humidity tent over sprouted seedlings. A tent can lead to excessive humidi- 
ty and damping-off. Clones are much less susceptible to damping-off and 
love a humidity tent to promote rooting. (See: Chapter 4, for seed and clone 
water requirements). 


Control damping-off in its early stages by watering with a fungicide like 
Captan or a mild bleach solution (2-5 drops per gallon). Damping-off usual- 
ly progresses rapidly and kills the young seedling in a matter of days. Over- 
watering is the biggest cause of damping-off and the key to prevention. 


Soil Born Fungus 
wpe: 
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Mushrooms grow in soil that harbors soil born fungus. 


Soil born fungus attacks the root system. It is usually seen on the soil sur- 
face first, then growing around the roots in the soil. Soil born fungus nor- 
mally starts from using an unsterile planting medium and/or improper 
drainage. Bad drainage keeps roots too wet, making them susceptible to 
fungus and rot. 


To prevent this type of fungus, a sterile planting medium and good drainage 
are essential. As explained in Chapter 3, good drainage is easily attained by 
having adequate drain holes and the proper soil texture. 


Control soil born fungus by applying Captan, Maneb, or a biodegradable 
soap solution to the soil. Three or four applications are usually necessary. 
Mix the fungicides as per directions and apply in a water solution. Make 
sure the soil is not overwatered and there is adequate drainage. 
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Foliar Fungus 


Leaf and stem fungus in- 
cluding leaf spot attack 
foliage. They appear as 
dark spots or splotches 
just about anywhere on 
the foliage.These types 
of fungus are usually 
caused by: (1) using cold 
water when misting 
plants and fungus like 
spots are formed as a 
result of temperature 
stress (See: ‘‘About 
Spraying’’, pages 
190-92). The spots could 
develop into a fungus. 
(2) excessive humidity 
(over 60%). 


Leaf at left has 
leaf spot that 
turned into 


leaf fungus. 


Prevention of these types of fungi attacks is easy. Spray with tepid water, 
have a hygrometer to measure humidity, and most important, employ a 
vent fan to dissipate the excess moisture. Vast quantities of water are ap- 
plied to actively growing plants. They transpire the water back into the air. 
If this moist air is allowed to remain in the tiny grow room, it will stifle 
growth. A vent fan will remove it rapidly. A hygrometer may be purchased 
for less than $10 at some nurseries and most HID stores. When humidity 
goes over 60%, many fungi have a chance of getting started. The HID lamp 
and ballast emit a dry heat. This heat usually along with a vent fan provide 
enough humidity control to prevent fungus in an enclosed grow room. Dur- 
ing the winter or cooler months, dry heat from the HID system may main- 
tain low humidity and 72° temperatures while turned on. At night, when the 
HID is off, the temperature will drop, causing moisture condensation and 
raising humidity. Check the humidity, both day and night, to see if there is a 
substantial variation in day and night humidity. If the humidity registers 
above 60%, and fungus is a problem, use turn the vent fan on at night. This 
will vent off all the moist air. If the temperature is a problem, use dry heat 
to raise the night time temperature to 5° or 10° below the daytime 
temperature. This will keep humidity more constant. 
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Control foliar fungus by removing all seriously damaged foliage, take all 
preventative measures, then spray with one of the recommended fungicides 
3-4 times at 3-5 day intervals. 


Mold 


Mold - is a form of fungus that is familiar to all of us. It is greyish, whiteish 
to bluish green in color, with a hair-like appearance. The mold can appear 
on just about anything in the garden from the walls to the soil surface. 


Prevent mold by lowering humidity, increasing ventilation and keeping the 
grow room clean!! 


Bud mold is a crippling fungus that attacks ripe buds. It looks like a fast 
growing mold or rapidly rotting portion of the bud. This condition could 
spread through the entire garden in a matter of days. 


Prevent (bud) mold with low humidity, (50% or less) ample air circula- 
tion and especially ventilation. Humid geographic areas with an outside 
humidity over 70% present the biggest problem to fungus abatement. Bud 
mold may be triggered when dead foliage rots. When removing yellow 
leaves between dense buds, pluck the entire leaf so no foliage is left to rot. 
See box in photo below. 


Control mold on the soil or walls 
by removing it manually. Just use 
Pinesol in a heavy concentration and 
wash mold from walls or wherever it 
is growing. Do not use harsh Pinesol 
on plants. You must use a vegetable 
fungicide on plants. This kind of 
fungus - mold - does best when the 
grow room is kept dirty and old 
leaves are allowed to pile up. Keep the 
garden clean and wash it down with 
Pinesol between crops if mold is a 
problem. 


If buds show signs of mold, remove 
the infected bud immediately. Get all 
of the bud mold by removing 2-4” 
below the mold. Keep the bud from 
contaminating the other buds and 
wash your tools after removing it to 
keep the bud from contaminating the 
other tops. There is no chemical or 
spray that is effective against bud 
blight, only climate control, 
cleanliness and harvest. 


Remove leaf stem (petiole) 
to prevent bud mold. 
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ABOUT SPRAYING 


A large 1-2 gallon sprayer costs from $15-30 and works well for small and 
large gardens. All nurseries and many department stores carry these 
sprayers. Watch for spring and fall sales to get the best deal. The sprayers 
have an application wand and nozzle attached to a flexible hose, which 
makes it very easy to spray under leaves, the most important part! Garden 
sprayers are also made of heavy duty materials and can take frequent use. I 
like plastic rather than galvanized steel because it does not corrode or rust. 
Brass nozzle parts with rubber gaskets are easily be cleaned with a paper 
clip. Just pump the sprayer up, and application is easy. 


Electric foggers work well for large jobs. The foggers have an electric 
blower. The spray is metered out the nozzle with a good deal of pressure. 
The result is a fine, penetrating fog of spray. The fogger works best with 
Safer’s Insecticidal Soap and various fungicides. Electric foggers are used to 
mist orchids and are usually available through orchid suppliers. 


One serious horticulturist uses a jackrabbit pump as a sprayer. The suc- 
tion hose is placed in the nutrient solution, insecticide, etc. and the spray is 
applied with a pumping motion. The jackrabbit pump is used mainly for 
foliar feeding. This horticulturist notes that with daily, early morning foliar 
feeding, little or no problem with fungus is realized. The pump works ex- 
ceptionally well for heavy organic fertilizers. 


Another favorite is a small, one or two quart spray bottle. A Windex bot- 
tle is OK, but will probably clog up or break in a couple of weeks. The best 
bottle is found at a nursery. It will have a removable nozzle that may easily 
be taken apart and thoroughly cleaned if it clogs up. Homemade organic 
teas clog the most. A straight pin should be handy to punch out the nozzle 
hole. Get a heavy duty spray bottle that can take a lot of use. It takes about 
¥%, qt. of spray to cover a 10’ x 10’ garden. That is a lot of pumping on a 
very small plastic spray bottle! 


Always wash bottle and pump thoroughly before and after each use. Us- 
ing the same bottle for fertilizers and insecticides is OK. However, for best 
results: do not mix fertilizers and insecticides or fungicides together when 
applying. Mixing chemicals will lessen their effectiveness. There could also 
be a chance the two chemicals are incompatible and one inhibits the others 
effects. 


Mix pesticides and fungicides just before using. Fertilizer solutions may 
be mixed and used for several months afterward. When finished spraying, 
empty the excess spray into the toilet. Do not use the same mixed spray 
another day. It will be diluted and imbalanced. Spray residues have a 
tendency to build up in a partially clean bottle. Fresh water is the only liquid 
to leave in the spray bottle overnight. 
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Always spray early in the day. The moist spray needs a chance to be ab- 
sorbed and dry out. If sprayed just a few hours before nightfall, moisture 
left overnight on the leaves could cause fungus or water spots. 


Always use tepid or room temperature water. Water too hot or cold 
shocks the plants and will cause water spots on leaves. Plants are able to ab- 
sorb and process tepid water more rapidly. 


Before spraying fungicides and pesticides, make sure the plants are well 
watered. With more water in the system, a plant suffers less shock from the 
killing spray. When foliar feeding the garden with a soluble fertilizer, just 
the opposite is true. Plants will absorb the soluble nutrients more rapidly 
when there is less moisture in the plant and soil. This is not a reason to dry 
plants out! 


When mixing, follow directions to the letter, and read entire label before 
using. Mix wettable powders and soluble crystals in a little hot water to 
make sure they get dissolved before adding the balance of the tepid water. 


Novice gardeners, that have never sprayed before, may want to talk it 
over with their nurseryperson before starting. Tell him you have spider 
mites on the dieffenbachia. 
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Always spray the entire plant, both sides of the leaves, stems, soil and 
pot. When spraying heavily, be careful with new tender growing shoots, 
they are easily burned by harsh sprays. 


Have an accurate measuring cup and spoon that are only used for the 
garden. Keep them clean. If the spray is mixed too heavy (easy to do when 
mixing small amounts) it will not kill any more bugs any deader; it will burn 
plants. Extreme precision should be exercised when mixing smali quantities. 
A few drops could make the spray too potent and burn tender plants. 


It is best to spray only in the vegetative growth stage so sprays totally 
break-down before harvest. Do not spray with toxic chemicals like Kelthane 
during the last two weeks prior to harvest. This will ensure there are no in- 
secticides on the plants. Spraying could promote mold once buds form and 
growth becomes dense. The moisture is trapped in the dense foliage of the 
flower cluster. If this water is allowed to remain in the flower top a day or 
longer, moid will find a new home. 


Always rinse plants with tepid water one or two days after spraying. The 
water needs to actually drip from the leaves to have a cleansing effect. 
Misting plants heavily, washes away all the stomata clogging film and 
residue left from sprays. Fertilizer left on leaves is dissolved and absorbed 
by the rinse. Make sure both sides of the leaves are thoroughly rinsed. Many 
fungicides leave a heavy, powdery film and could require 2 or 3 rinsings. 


Always give plants several days of rinsing with a fresh water spray a week 
before harvesting. 


Every time a plant is sprayed with a fungicide, insecticide, or soap, it 
clogs the stomata and growth slows. Rinsing off spray helps, but if sprays 
are used over and over, the garden will be slow growing. 


In choosing an insecticide or fungicide, use only contact sprays that may 
be used on edible fruits and vegetables. Read the entire label to find the tox- 
ic or active life of the chemical. Wait a few more days than the label recom- 
mends and thoroughly wash any foliage before ingesting it. Toxic life is 
many times longer indoors because sunlight breaks down many chemicals. 


Consider using a respirator when spraying, especially if using an 
aerosol/fogger. In the enclosed grow room, the fumes and contents of a 
spray remain very concentrated. This makes it easy for even the safest spray 
to be irritating if inhaled for long. 


CAUTION: Raise HID lamp out of the way, so mist from spray will not 
touch the bulb. Temperature stress, resulting from the relatively cold water 
hitting the hot bulb, may cause it to shatter. This could not only scare the 
hell out of you, it could burn eyes and skin. If the bulb breaks, TURN OFF 
SYSTEM IMMEDIATELY - UNPLUG! 
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CHAPTER 8 THE SEED & SEEDLING 


Cannabis Sativa Cannabis Indica 


Typically, a marijuana plant goes through three separate stages of 
growth. The seedling stage lasts about a month. During this stage, the seed 
germinates or sprouts, establishes a root system, and grows a stem and a 
few leaves. During vegetative growth, the plant produces much bushy green 
growth as well as a supporting root system. This stage may last from two 
months to over a year. The last stage of the life cycle comes when flowers 
form. If the flowers are pollinated, seeds will form. 


Indoors, with artificial light, the photoperiod (the daylight to dark ratio) 
may be controlled at will. The vegetative stage may be maintained with 18 
hour days and flowering induced with the 12 hour days and 12 hours of 
uninterrupted dark nights. 


Cannabis indica produces flower tops that are twice as heavy as the 
cannabis sativa. 
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Indica leaf Sativa leaf 


The seed contains all the genetic characteristics of a plant. A seed is the 
result of sexual propagation, having genes from both male and female 
parents. An exception to this rule is found in hermaphodite plants that bear 
both male and female flowers. The genes within a seed dictate the plant’s 
size, disease and pest resistance, root, stem, leaf and flower production, 
yield, cannabanoid levels and many other variable growth traits. The 
genetic make up of a seed is the single most important factor dictating how 
well the plant will grow under HID lamps and levels of THC it will produce. 


Since genetic make up largely determines THC levels, it makes sense to 
choose seeds from the most potent marijuana you can find. Most growers 
believe the seed, strain or variety, containing the most favorable genes for 
indoor HID cultivation is from various strains of cannabis indica. Cannabis 
indica grows squat and bushy with a condensed root system, stout stems, 
broad leaves and dense flowers. Indica is usually very resistant to bugs and 
somewhat resistant to fungus. It matures rapidly and produces high levels 
of THC under HID lamps. In fact, many people prefer indoor smoke to 
outdoor! The ideal cannabis indica seed comes from plants that have been 
grown under HID systems and selectively bred for many generations. When 
grown indoors for generations, plants have time to acclimate and grow even 
stronger in the indoor climate they have grown accustomed to. The famous 
Skunk Weed, Kush and Afghani are examples of cannabis indica. The can- 
nabis sativa family includes marijuana originating in Thailand, Hawaii, 
Columbia, Mexico, etc. Some growers prefer to cultivate these varieties, 
with Thai and Hawaiian at the top of the list. The sativa family generally 
grows tall and leggy, producing sprawling roots, long stems, narrow leaves, 
sparse flowers, and an overall lower yield per square foot of space and grow 
time than indoor indica. The THC production is generally high, but weight 
of flower tops is lower. Sativa grows much better outdoors than it does in- 
doors. 
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A simple picture of a seed reveals an embryo, containing the genes and a 
supply of food, wrapped in a protective outer coating. Mature seeds are 
hard, dark brown or spotted in color and will have the highest rate of ger- 
mination. Soft, pale or green seeds are usually immature. These seeds 
should be avoided. They do not germinate as well and could produce a sick- 
ly plant. Fresh, dry, mature seeds sprout quickly, while older (one year or 
more) seeds may take longer to sprout. 


Cannabis seeds need only water, heat and air to germinate. They sprout 
without light in a wide range of temperatures. Seeds, properly watered, will 
germinate in 2-7 days, in temperatures from 70-90° F. The warmer it is, the 
faster germination takes place. Germination temperatures above 90° F are 
not advised. When the seed germinates, the outside protective shell splits, 
and a tiny, white sprout pops out. This sprout is the tap root. The seed 
leaves emerge from within the shell as they push upward in search of light. 


There are two popular ways to germinate seeds. (1) In a warm room 
(70-90° F) place seeds in a moist paper towel or cheesecloth, making sure 
they are in darkness. Water the cloth daily, keeping it moist, letting excess 
water drain away freely. The cloth will retain enough moisture to germinate 
the seed in a few days. The seed contains an adequate food supply for ger- 
mination, but watering with a mild mix of liquid fertilizer or Up-Start will 
hasten growth. If living in a humid climate, water with a mild bleach or 
fungicide solution (2-5 drops per gallon) to prevent fungus. Once the seeds 
have sprouted, and the white sprout is visible, plant them. Take care not to 
expose the tender rootlet to prolonged, intense light or wind. Plant the ger- 
minated seed in 1⁄4 to 4” of fine planting medium with the white sprout tip 
(the root) pointing down. 


The second popular planting and germination method is to sow the seed 
in a shallow planter, one to five gallon pot, peat pellet or rooting cube. The 
planting medium is then maintained evenly moist. If the seedling is to be 
transplanted from the shallow planter, use a spoon to contain the root ball. 
Peat pellets or root cubes may be transplanted in 2-3 weeks or when the 
roots show through the sides. Do not forget to fertilize them if they begin to 
yellow. 


Some friends place the seeds in a couple of nursery flats and place them in 
the drawer of their heated water bed. As soon as the seeds sprout, they are 
placed on top of the waterbed for a few more days to take advantage of the 
bottom heat. Then they are placed into the grow room. 


A moisture tent may be constructed over the seedling container. Just put 
a baggie or cellophane over the seeded soil. This will maintain high humidi- 
ty and temperature. Usually, the seeds only need one initial watering when 
this method is used. Remove the bag as soon as the first sprout appears. 
Leaving it on will lead to damping-off or other fungi. 
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It is not necessary, but the planted seeds may be placed under the HID 
lamp while germinating. The lamp will add dry heat, but the soil will require 
more watering. Placing heat tape under or in soil will expedite germination, 
without drying the soil out as fast. 


The biggest problem most people have with germinating seeds is over- 
watering. The soil is to be uniformly moist. A shallow flat or planter with a 
heat pad underneath may require daily watering, while a deep, one gallon 
pot will need watering every 2 or 3 days. When the surface is dry (44" deep) 
it is time to water. Remember there are few roots to absorb the water early 
in life and they are very delicate. 


It is a good idea to plant many times the number of seeds that are ex- 
pected to mature to harvest. This is the best way to ensure success and a full 
grow room. When plants are small, they take up very little room. The HID 
lamp-uses the same amount of electricity to grow 10 small plants as it does 
to grow 100. As the plants mature, the small and sick may easily be weeded 
out. The strong and healthy plants may be transplanted to larger containers, 
traded or given to friends! A female clone of premium smoke takes on a 
new value to indoor growers. Just one of these females will start an entire 
grow room! 


When the seed sprouts, the first 
leaves that appear are called seed or 
seedling leaves. The seed leaves will 
then spread out as the stem elongates. 
Within a few days, the first true 
leaves will appear. The plant is now in 
the seedling stage, that will last about 
three more weeks. During this time, a 
root system grows rapidly and green 
growth is slow. Water is critical at 
this point of development. The new 
root system is very small and requires 
a small but constant supply of water. 
Too much water will drown the roots 
and may cause root rot or damping- 
off. Lack of water will cause the in- 
fant root system to dry up. As the 
seedlings mature, some will grow 
faster, stronger and appear generally 
more healthy. Others will sprout 
slowly, be weak and leggy. If many 
seeds were planted, the sick and weak 
can be thinned out and the strong 
kept. This thinning process should 
take place around the third to fifth 
week of growth. Seedlings may also 


be transplanted easily without any __ rr) 
damage. A ; 
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CHAPTER 9 VEGETATIVE GROWTH 


After the seedling is established, it enters the vegetative growth stage. 
When chlorophyll production is in full swing, the plant will produce as 
much vegetative or green, leafy growth as light CO-, nutrients and water 
will permit. Properly maintained, marijuana will grow from 4" to 2” per 
day. If the plant is stunted now, it could take weeks to resume normal 
growth. A strong, unrestricted root system is essential to supply much need- 
ed water and nutrients. UNRESTRICTED VEGETATIVE GROWTH IS 
THE KEY TO A HEALTHY HARVEST. During vegetative growth, the 
plant’s nutrient and water intake changes. Transpiration is carried on at a 
more rapid rate, requiring more water. High levels of N are needed; P and K 
are used at much faster rates. The larger a plant gets, the faster the soil will 
dry out. A larger root system is able to take in more water and nutrients. 
Strong lateral branches are produced. They will soon be filled with flower 
buds. The more vegetative growth, the more flowers and weight at harvest. 


Eighteen hours of halide light is conducive to vegetative growth, after 
that a point of diminishing returns is reached and the light losses effec- 
tiveness. Since most seed is of uncertain origin, the best way to promote 
maximum vegetative growth is to have the maximum amount of daylight! 
Marijuana will remain in the vegetative growth stage more than a year 
(theoretically forever) as long as the 18 hour photoperiod is maintained. 
This offers the indoor horticulturist incredible opportunities; once a plant’s 
sex is determined, it may become a Mother plant for a multitude of clones. 
Or harvested plants may be forced back into rejuvenation. (See: ‘‘Second 
Crops” page 235) 


During the vegetative stage, transplanting, pruning, bending, and cloning 
are normally practiced and are explained next. 
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CLONING & the MOTHER PLANT 


Cloning! is the most efficient and productive means of cannabis propaga- 
tion known today. Marijuana may be reproduced or propagated sexually or 
asexually. Seeds are the product of sexual propagation; clones are the result 
of asexual or vegetative propagation. Cloning is: simply cutting some grow- 
ing branch tips and rooting them. Many people have taken cuttings or slips 
from a houseplant such a philodendron, ivy or coleus, and rooted them in 
water or sand. The rooted cutting is then placed in rich potting soil. 


This young parent became the mother of many a fine female. 


Once the sex of a plant is known (See: ‘‘Cloning for Sex” page 205) and it 
is a female at least two months old, you are ready to practice the simple, yet 
incredibly productive art of cloning. Any female may be used for sinsemilla 
cloning stock, no matter how old she is or if she is a clone of a clone. One 
grower has taken clones of clones over 20 times! That is, clones (C-1) were 
taken from the original female grown from seed. These clones were grown 
in the vegetative stage, then clones (C-2) were taken from the first clones 
(C-1). Blooming was induced in (C-1) two weeks later and (C-2) were grown 
in the vegetative stage. Then, clones (C-3) were taken from the second 
clones (C-2). This same growing technique is still going on with clones of 
clones well past (C-20) and there has been no apparent breakdown in the 
potency or the vigor of the clones! 


' Technically, cloning is taking one cell of a plant and promoting its growth into a plant. 


200 


Identical clones will vary if they are grown in different climates. If the 
climate is poor for growth, the plant will develop poorly and be stunted. If 
the grow room is well cared for and has a perfect climate, strong healthy 
plants will be harvested. 


Clones are so popular among indoor growers that good indoor seeds are 
sometimes difficult to acquire. But, with clones, who needs seeds? Growers 
are trading clones instead of seeds! 


Vegetative propagation yields an exact genetic replica of the Mother 
Plant. A female plant will reproduce 100% females all exactly like the 
Mother’. These clones will all have the characteristics of the the favorite 
Mother. Fast, squat, bushy growth is at the same rate and lends itself to 
easy maintenance. Under HID’s, clones grow thick, heavy buds, high in 
THC. 


Clones from the same plant grow into identical adults if grown in the ex- 
act same environment. The same clones grown in different grow rooms will 
look like different plants. A broad leafed indica clone that was stressed, 
might grow very narrow leaves. 


A one month old clone from a six month old Mother is not really one 
month old, but six months old, just like the Mother. A six month old plant 
produces more THC than a one month old plant. By cloning, the hor- 
ticulturist is planting a THC potent plant that will continue to grow in 
potency at a rapid rate. The month old, rooted clone thinks it is six months 
old and can be induced into flowering easily or as soon as desired. (See: 
Bonsai photo, page: 15). The rooted clones are grown two weeks to three 
months, or until they are 1-4’ tall, before flowering is induced. 


One of the differences that is very apparent between clones and plants 
grown from seed is their leaf size. The young seedlings have thick, broad 
leaves, while the mature clones have the leaves of a 4-8 month old plant. 


HID lamps are expensive to operate. Cloning reduces the time it takes for 
a crop to mature from 5-10 months (as when seeds are planted) to 2-5 mon- 
ths, thus saving money on electricity. One grower, using a Living Systems 
Hydroponic set-up, takes one clone a day and harvests one plant daily. He 
has 120 plants and they are on a 90 day schedule. That is, 90 days elapse 
from the time the clone is cut from the Mother plant until the day it is 
harvested. 


Productive growers use two rooms. A vegetative room with a 1000 watt 
halide hanging over clones, Mothers and seedlings, and a larger flowering 
room with a 100 watt halide and 1000 watt HP sodium lamps. The flower- 
ing plants are able to spread out and bud to amazing highs! 


? Occasionally, a male flower will appear on a clone of a known female. Or, a plant will have 
mutated or different growth than other clones from the same plant. 
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Light intensity is much greater, since the clones do not have a chance to 
get too tall. Remember, the closer the light is to the entire plant and garden, 
the faster they grow. Lower branches, heavily shaded by upper branches 
and leaves, will grow slow and spindly. 


Because a clone of any age is larger than a plant grown from seed, the 
root system is small and compact, making clones well suited for containers. 
By the time the root system is inhibited by the container, it is time for 
harvest. A 5 or 6 month old plant, grown from seed, is easily pot bound and 
stunted. This compounds any bug or nutrient disorder and generally makes 
for unhealthy growth. 


The stronger a plant and the faster it grows, the less chance it has of being 
affected by disease. A spider mite infestation, developed in the 5th or 6th 
month of a sexually propagated (seed) crop, may have to suffer through 
many sprayings until the infestation is arrested. The grow room can not be 
totally cleaned out and fumigated until the plants have completed flowering 
and been harvested. This could take several months. 


All plants may be removed for a couple of days in order to fumigate the 
room or paint it with antiseptic whitewash. Moving a room full of 6 month 
old plants in 50 pound containers of soil is hard work. The plants are sick to 
begin with and moving beats them up. When returned to the grow room, 
they will take forever to resume normal growth. On the other hand, clones 
are not in the grow room as long; the infestations have less time to launch 
an all-out attack or build an immunity to sprays. 


Healthy clones, taken from a proven, disease resistant Mother, are the 
route to a bountiful harvest. A bug infestation, that gets out of hand among 
small clones, is easily dealt with. The small clones are easily removed with 
little or no damage and fumigate the grow room. 


Experiments are more easily controlled with clones. Since clones are all 
the same, different stimuli (fertilizer, light, bending, etc.) may be introduc- 
ed on selected groups of clones and a true comparative analysis may be 
made. 


Cloning also has some negative points. The Mother plant will produce 
clones just like her, if she is not disease resistant, clones also share this 
weakness. A bug or fungus infestation left unchecked, could wipe out an 
entire clone crop. 


In general, cannabis indica has consistently demonstrated disease 
resistance. This is one of the reasons indica is so popular among indoor 
growers. Taking clones from 3-4 different Mothers will help ensure a crop. 
The wipe out effect is very uncommon in clean grow rooms. It is most com- 
mon in gardens that have grown several crops and have not been completely 
cleaned out after each crop. Infestations are also promoted by continued 
use of an ineffective spray used to kill bugs or fungus. 
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The only other bad part I have found in cloning is: the more potent grow- 
ing tips must be cut from the beautiful Mother and rooted rather than 
smoked. 


A single branch of a Mother plant can be cut into several pieces. 
Each one of them can be rooted and will turn into a plant just like 


the female. 


Cloning is simple and easy. A consistent 100% survival rate may be 
achieved by following the simple procedures outlined in this book. The 
Mother plant can be grown from seed or cloned. She should be at least two 
months old and possess all the desirable characteristics. 


Just about any plant can be cloned, regardless of age or growth stage. 
Clones taken in the vegetative stage root quickly and grow fast. Clones 
taken from flowering plants root quickly but take about a month to revert 
back to vegetative growth and they might flower prematurely. Buds are also 
very susceptible to fungus attack. 


Several Mother plants that are always kept in the vegetative stage are a 
very good source of cloning stock. The Mother always produces strong, 
healthy clones. Start new Mothers from seed every year. Clones have a bet- 
ter chance of being strong and healthy when Mothers are not stressed. Tak- 
ing clones of clones works very well. Clones (C-2) are taken from clones 
(C-1) just before they (C-1) flower. Both methods work well combined with 
one another. 
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Cloning is the most traumatic experience marijuana plants ever go 
through. Clones go through an incredible change when growing branch tips 
are cut from the Mother plant. Their entire chemistry changes. The stem 
that once grew leaves, must now grow roots in order to survive. Sprays 
should be avoided now as they compound cloning stress. 


Research has found that plants tend to root much better when the stems 
have a high carbohydrate and low nitrogen concentration. By leaching the 
soil with copious quantities of water, nutrients including N, are washed out. 
Heavy leaching could keep soil too soggy. An alternative to soil leaching 
would be to leach the leaves themselves by reverse foliar feeding. Just fill 
the sprayer with clean, tepid water, and mist heavily every morning for a 
week. This gets the N out of foliage rapidly. The Mother plant’s growth 
slows as the N is used up, and carbohydrates have a chance to accumulate. 
Carbohydrate content is usually highest in lower, older more mature bran- 
ches. A rigid branch that will fold over quickly when bent, rather than 
bend, is a good sign of high carbohydrate content. Older branches low on 
the plant give the best results. While rooting, clones require a minimum of 
N and increased levels of P to promote root growth. 


There are several products available that stimulate root growth. They are 
available in a liquid or powder form. Professionals prefer the liquid type 
(root inducing hormones) for penetration and consistency. The powder 
types are avoided because they adhere inconsistently to the stem and yield a 
lower survival rate. 


In order for a cutting to grow roots from the stem, it must change from 
producing stem cells to producing undifferentiated cells to producing root 
cells. The rooting hormone promotes the rooting process by stimulating un- 
differientated growth. Substances that are known to stimulate this type of 
growth are: napthalenaecetic acid (NAA), indolebutyric acid (IBA) and 
2,4-dichlorophenoxyacetic acid (2,3 DPA). The following products have 
been used as rooting hormones with successful results. Many of these com- 
mercial rooting hormones have one or all of the above synthetic ingredients 
and a fungicide to help prevent damping off and mold. 


1) Dip-N-Grow 5) Rootone - F 
2) Woods Rooting Compound 6) Up-Start 

3) Hormodin 7) Willow water 
4) Hormex 8) Superthrive 


NOTE: Some of these products are not recommended for use with edible 
plants, so read the label carefully before deciding to use a product. 
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An all natural root inducing substance is willow (tree) water. The 
substance in all willow trees that promotes rooting is unknown, but 
repeated experiments have proven that willow water promotes about 20% 
more roots than plain water. This willow water may be mixed with commer- 
cial rooting hormones for phenomenal results. 


To make the willow water rooting compound, find any willow tree and 
remove some of this years branches about 4-12” in diameter. Remove the 
leaves and cut the branches in lengths of 1” each. Place 1” willow sticks on 
end, so a lot of them fit, in a waterglass or quart jar. Add one half inch of 
water to the container and let it soak 24 hours. After soaking, pour off the 
willow water and use for rooting hormone. Soak the marijuana clones in the 
willow water for 24 hours, then plant in rooting medium. If using commer- 
cial liquid rooting hormone, just substitute the willow water in place of 
regular water in the mix, and watch the amazing results. 


Clones root faster if the soil is a few degrees warmer than normal. The 
soil heat promotes faster chemical activity, spurring growth. For best 
results, the rooting clones’ soil should be kept at 70-80° F. The clones will 
transpire less if the air is about 5° cooler than the soil. Misting clones with 
water is a good way to cool foliage and lower transpiration. This helps the 
traumatized clones retain moisture that the roots do not yet supply. 


RULE OF THUMB - Clone 5-10 practice clones before making a 
serious cloning. 


CLONING for SEX 


With cloning, sex may be determined 100% of the time and the parent 
plants growth cycle is not altered’. 


Cloning for sex is easy and fun. Simply take two cuttings from each 
parent plant in question. Two are taken in the event that one dies. Make 
sure to label each clone and corresponding parent plant when sexing more 
than one parent, and use waterproof labels. 


When rooting, give clones only 12 hours of HID light. Set clones in a 
dark closet or place a box over them. The 12 hour photoperiod will induce 
flowering. Fluorescent Lamps work when necessary, but are not bright 
enough. Some growers prefer to start clones under a fluorescent for a week 
or so, then change to the HID to induce flowering. The clone will show its 
sex within a week or two (See: page 220). Harvest all males or fathers, ex- 
cept those used for breeding and keep females or Mothers. Males may also 
be cloned and induced to flower when pollen is needed for breeding. 


3 See footnote No. 2. 
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This method works well because the parent plant is allowed to grow con- 
tinually under the 18 hour days. It does not have to flower, then revert back 
to vegetative growth. This takes time, diminishes harvest and stresses the 
heck out of the confused parent. 


Leave the parent plant under 18 hrs. of halide light to maintain vegetative 
growth. Give the clones only 12 hrs. of HID light. This may be accomplish- 
ed by placing the clones in a nursery flat or all in the same place: after 12 
hours has passed, cover them with a cardboard box or place them 
somewhere in total darkness. Take the cardboard box off after the lamp 
turns off. Make sure the clones get 12 hours of light and 12 hours of 
uninterrupted, total darkness every 24 hours. 


Hoooned 
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CLONING: STEP-BY-STEP 


1. Choose a Mother at least 2 months old and 24” tall. Leach the soil daily, 
with at least one gallon of water per 5 gallons soil (make sure drainage is 
good), or wash down leaves (reverse foliar feeding) heavily every morning. 
Start one week (7 days) before taking cuttings and leach every morning. 
This will wash out N. 
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Leaves are trimmed from the stem before the cutting is taken. 


2. Choose some of the older lower branch tips. With a sharp blade, make a 
45° cut across firm, healthy branches about 4-14" in diameter and 2-8” in 
length. It is very important to keep from smashing the end of the stem when 
making the cut. Trim off 2 or 3 sets of leaves and buds so the stem can fit in 
soil. There should be at least two sets of leaves above the soil line and one or 
two sets of trimmed nodes below ground. When cutting, make the slice 
halfway between the sets of nodes. Getting too close to nodes could cause 
one of the remaining nodes to have mutated growth. Immediately place the 
cut end in fresh, tepid water. This is a must to keep an air bubble from lodg- 
ing in the tiny hole in the center of the stem, blocking the transpiration 
stream. If this hole is blocked, the new cutting will die within 24 hours. 
Leave the cuttings in the water overnight in subdued or no light. 


3. If possible, use peat pots or root cubes, because they make maintenance 
easier and facilitate transplanting. Fill small containers or nursery flats with 
coarse, washed sand, fine vermiculite, soilless mix or, if nothing else is 
available, use potting soil. Line them up and saturate with tepid water. Use 
a pencil or chop stick to make a hole in the rooting medium a little larger 
than the stem. The hole should bottom out at least 2” from the bottom of 
the container to allow for root growth. 
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4. Use a root hormone. Professional nurserypeople prefer a liquid root hor- 
mone. Mix it just before using. There will be dilutions for hardwood and 
softwood cuttings in the mixing instructions. Use the formula for the soft- 
wood cuttings. Swirl each cutting in the hormone solution for 10-20 
seconds. Place the cutting in the hole. Pack rooting medium gently around 
the stem. Powder root hormones require no mixing. Just roll the stem in the 
powder. When planting, take special care to keep a solid layer of hormone 
powder around the stem when gently packing soil into place. 


5. Lightly water with a mild solution of B, or Up-Start, until the surface is 
evenly moist. Water as needed. 


6. Clones root best with 18 hours (some growers swear by 24 hours) of 
fluorescent light. (12 hours of HID light, if cloning to determine sex). If no 
fluorescent lamp is available, place the traumatized cuttings 3-4’ under the 
halide and shade them with a cloth or screen. The shade will cut light inten- 
sity and prevent excessive shock. 


Rooted clone Dipping in liquid rooting hormone. 
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These clones were taken 3 weeks ago. 


7. Place a tent over rooting clones to keep humidity near 80%. Construct 
the tent out of baggies, plastic film or glass. Remember to leave a breeze- 
way so the little clones can breathe. An alternative to the humidity tent is to 
mist the rooting clones with tepid water several times daily. Either method 
helps retain moisture, since there are no roots to supply the leaves with 
water. 


8. The humidity tent will maintain the temperature at about 70-80° F. If 
more heat is needed, just moving the flat up off the floor will raise the 
temperature a few degrees. If this does not raise it enough, place a heat pad, 
heat tape or incandescent light bulb below rooting cuttings. 


9. Some cuttings may wilt for a few days or the leaves may rot if touching 
moist soil. Remove rotten leaves. Clones should look normal by the end of 
the week. If cuttings are badly wilted at the end of a week, they probably 
wort make it or will be so stunted, they never catch up to the others. 


10. In one to four weeks, the cuttings should be rooted. The tips of leaves 
will turn yellow, and roots may be seen growing out drain holes, and clones 
will start vertical growth. To check for root growth in flats or pots, careful- 
ly remove a clone to see if it has good root development. Roots will show 
through the bottom and sides of peat pots and root cubes. 
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TRANSPLANTING 


When plants have outgrown their container, they will need to be 
transplanted into a larger pot to ensure that the roots have room for con- 
tinued outward, rapid growth. Inhibiting the root system will stunt plants. 
Some of the signs are, slow, sickly growth and leggyness. Branches develop 
with more distance between them on the main stem. In fact, the closest 
thing I have ever seen to bolting is triggered by root bound plants. The plant 
will grow straight up. A female maturing in a 4” pot could be 4’ tall and on- 
ly 6” across. It will take forever for them to resume normal growth. This 
costs the horticulturist money and can really bum out a person! Transplant 
into the same type of soil, so there is no new soil for the roots to get used to. 
For clones rooted in vermiculite or sand, just shake away as much of the 
medium as possible (without damaging roots) before setting the root ball in- 
to the new soil. Novice and lazy gardeners, myself included, may want to 
start seeds or clones in root cubes or peat pots. They are very easy to 
transplant. Just set the cube or peat pot in the soil. 


Next to cloning, transplanting is the most traumatic experience a plant can 
live through. It requires special attention and manual dexterity. Tiny root 
hairs are very delicate and may easily be destroyed by light, air or clumsy 
hands. Roots grow in darkness, where their environment is rigid and secure. 
When roots are taken out of contact with the soil for long, they dry up and 
die. 


Transplanting should disturb the root system as little as possible. Ortho 
Up-Start or Vitamin B, are recommended to help ease transplant shock. 
Plants need time to get settled-in and re-establish a solid flow of fluids from 
the roots through the plant. They will require low levels of N and K, but use 
large quantities of P. When Up-Start is applied properly and roots are 
disturbed little, there will be no signs of transplant shock or wilt. 


After transplanting, give new transplants filtered or less intense light for a 
couple of days. If there is a fluorescent lamp handy, place transplants under 
it for a couple of days before moving them under the HID. 


Transplant late in the day so transplants will have all night to recover. 
The secret to successful transplanting is: manual dexterity, Up-Start and 
lots of water. Water helps the soil pack around roots and keeps them from 
drying out. Roots need to be in constant contact with the soil so they can 
supply water and food to the plant. Transplants will be a little shocked no 
matter what is done. Think about the plant; it has changed soil and will 
need to settle-in. During this time of settling-in, photosynthesis and 
chlorophyll production are at a low, as is water and nutrient absorption 
through the roots. It needs subdued light to keep foliage growing at the 
same rate as roots are able to supply water and nutrients. BEGENTLE! 


Plants should be as healthy as possible before being traumatized by 
transplanting. None the less, transplanting a sick, root bound plant to a 
large container has cured more than one ailing plant. 
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TRANSPLANTING: STEP-BY-STEP 


In this example, we will use a one month old clone started in a 4" container 
of coarse sand and transplant it to a 6 gallon pot. 


1. Water 4” clone with 1⁄2 strength Up-Start or Vitamin B,, one or two days 
before transplanting. 


2. Fill the 6 gallon container with rich potting soil or soilless mix to within 
2” of the top. 


3. Water soil until saturated. 


4. Roll the 4” pot between hands to break sand away from the sides of pot. 
Place hand over top of container with stem between fingers; turn it upside 
down and let root ball slip out of pot into hand. Take special care at this 
point to keep the root ball in one integral piece. 


5. Carefully place root ball in a prepared hole in the 6 gallon container. 
Make sure all roots are growing down. 
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6. Backfill around the root ball. Gently, but firmly place soil into contact 
with root ball. 


7. Water with 4 strength Up-Start or Vitamin B,, making sure soil is com- 
pletely saturated, but not soggy. 


8. Place new transplants on the perimeter of the garden or under a screen, 
so light remains subdued for a couple of days. The transplants should be 
able to take full light within a day or two. 


9. The new, rich potting soil will supply enough nutrients for about a 
month. Then, supplemental fertilization will probably be necessary. Soilless 
mixes require balanced N-P-K fertilization a week or less after transplan- 
ting. 


10. See: Chart On ‘‘Minimum Container Size” in Chapter 3, page 104. 
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PRUNING & BENDING 


Bending and pruning alter the basic growth pattern of a plant. The altera- 
tion affects physical shape, liquid flow and growth hormones. Pruning 
strongly affects the plant, while bending has more subdued affects. When a 
branch is pruned off, two branches will grow from the nodes just below the 
cut. This does not mean the plant will grow twice as much. A plant can only 
grow but so fast. A quick branch amputation is not going to make it grow 
faster or add any more foliage. In fact, an indoor crop is already being 
pushed to the limit and trimming or cutting it will slow growth for a few 
days. Think about it! The crop is only being grown for 2-5 months. Any 
time it is pruned, valuable foliage is being removed that could be covered 
with flowers in less than two months! 


BENDING is very similar to pruning. Bending alters the flow of hor- 
mones, but unlike pruning, it does not remove them. Bending effectively 
neutralizes the effect of the growth inhibiting hormone. It works well and is 
much easier on plants than pruning. Bending is simple. Just lean a branch in 
the desired direction and tie it in place. Branches can take a lot of bending 
before they pinch over or break. Even if a branch folds, tie it in place, it will 
heal itself. Young branches take bending much better than old, stiff ones. 
Bending branches horizontally will encourage the buds to grow vertically 
towards the light. Each bud will turn into an impressive top, because they 
all receive more light. It is easy to get a bumper crop practicing bending. A 
wooden planter box is very handy when practicing bending. A lattice trellis 
may be nailed to the sides. The bent branches are secured to the trellis. See 
photo above to see how bending can take the place of pruning. 


Tops grow towards the lamp when branches are bent. 


213 


Wire ties, like the kind used to open and close bread sacks, can be pur- 
chased at the nursery. Wire ties may either be pre-cut or cut by the grower to 
length. Plastic coated electronic and telephone cable wire work as well as 
wire ties and essentially cost nothing. They are fastened with a simple twist 
and stay rigid, leaving the stem breathing room. If a stem is too tight, the li- 
quids can not flow... death by strangulation! 


When bending, be gentle, even though cannabis can take much abuse. 
Sometimes a crotch will separate or a branch will fold over, cutting off fluid 
flow. These mishaps are easily fixed with a small wooden splint, snugly 
secured with wire ties or duct tape to support the split and broken stem. 


Many times a combination of bending and pruning is practiced. It is easy 
to prune too much, but it is hard to over bend. 


PRUNING will make a plant grow bushier. The lower branches will 
develop more rapidly when the terminal bud is removed. Removing the ter- 
minal bud alters the concentration of growth inhibiting hormones. These 
hormones (auxins) prevent the lateral buds from growing very fast. The fur- 
ther a branch is from hormones at the plant tip, the less effect the auxins 
have. This is why, when left unpruned, cannabis will grow into the classic 
Christmas tree shape. 


Most indoor horticulturists do not prune at all. They usually grow a short 
clone crop that is only 2-4 feet tall. Short clone crops require no pruning to 
increase light to bottom leaves or to alter the profile of the garden. This 
method is the easiest and probably the most productive. 


Always use clean instruments when pruning. A single edged razor blade, 
a sharp pair of pruners, or a pair of scissors all work well. Do not use in- 
door pruners on anything but the indoor garden. If using pruners outdoors, 
they will have everything from aphids to dog dung on them. If outdoor clip- 
pers must be used, use rubbing alcohol to sterilize them before use. 


There are three basic methods or techniques of pruning indoor mari- 
juana. In the first method, the bottom branches are pruned off plants that 
are over 24-36” tall. In fact, many plants are not pruned at all! This concen- 
trates floral hormones so tops are stronger and thicker. This is just the op- 
posite principle from the first. It crams as many plants into as small of an 
area as possible. The theory is since plants are crowded, they will not get 
very bushy. The plants (rooted clones) are grown four weeks or less before 
flowering is induced. The plants never get over 2-3’ tall. Light is much more 
intense and the entire plant grows into a flower top with little or no leaves. 
All the little clones are packed tightly together in one gallon pots, each one 
of the plants is taking up the minimum amount of space, for the minimum 
amount of time, to produce the maximum amount of marijuana. Whether 
this method is more productive than another is debatable. So far, there are 
no controlled studies, only happy horticulturists. 
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The second method pin- 
ches back tops. This dif- 
fuses floral hormones, 
making the plant bushier. 
Pruning the plant when it is 
one or two months old and 
again at 2 or 3 months of 
age, will make it bushier. 
Continual pruning will keep 
it in a solid hedge-like 
shape. Some growers even 
prune plants into an or- 
namental shape! With this 
method, just a few plants 
are grown for six months or 
more and require large 
(10-20 gallon) containers or 
hydroponic units. The yield 
of prime, dense tops will 
probably be less than if not 
pruned, but the overall 
harvest is high. Growers 
that prune say it increases 
the yield, and who knows, it 
just might. Growers that 
prune often, use the pruned 
cuttings for clones. 


This 6’ tall Thai plant was pinched 
back into a bush. 


The third method uses parts of the other two. This 
pruning technique removes all but four main branches. 
The meristem is removed but the four branches are left 
intact. This concentrates the floral hormones in the four 
main branches. Note: Only complete branches are prun- 
ed, leaves are left alone! The idea behind this principle is 
if there are fewer branches, they will be stronger, bear- 
ing more and heavier flowers. The seedling or clone is 
generally one month old when the four main branches 
are selected. The branches selected are usually the first 
four that grew or the strongest. The plant is then kept in 
the vegetative stage until it is 2-3’ tall before flowering is 
induced. 


Pruning all the branches is not advised. It shocks the plant too much. Just 
pruning the tall branches that get in the way and rob light from the rest of 
the garden works well. However, if taking clones from a Mother, you may 
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want to sacrifice her well-being for for more clones. Remember, if she is 
pruned down to stubby branches, it could take her a month to resume much 
growth. 


Pruning too much over a period of time may alter the hormonal balance 
so much that the plant produces spindly growth. If a plant must be pruned 
heavily for clones, it is usually best to prune it right down to a few leafy 
growing tips on the trunk or main stem and let it grow back from there. 


For best results, stop pruning one month before inducing flowering. 
Pruning diffuses the concentration of floral hormones and retards the 
flowering process somewhat. If heavily pruned, then induced to flower, 
plants could take an extra week or so to complete flowering. It takes about a 
month for the hormones to be built up to normal concentrations after prun- 
ing. 


ALL LEAVES ARE TO BE LEFT ALONE! Somehow a rumor started 
about how removing large shade leaves would supply more light to smaller 
growing tips, making them grow faster. This is bad gardening! A plant 
needs all the leaves it can get to produce the maximum amount of 
chlorophyll. Removing the leaves slows chlorophyll production and stunts 
growth. Removing the leaves stresses the plant. Stress is a growth inhibitor, 
especially during vegetative growth. Only leaves that are clearly dead, bug 
or fungus infected, should be removed. Leaf removal is not pruning, it is 
hacking up a normally healthy plant. 


Pruning or trimming off lower branches that have spindly, sickly growth, 
is acceptable. When pruning, cut off the entire branch. Pruning the lower 
branches has a minimal effect on floral hormone concentration. The only 
real reasons to cut off lower branches is if they are diseased or you are hav- 
ing a party! 
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CHAPTER 10 FLOWERING 


A $50 bill easily stuck to this resinous top. 


In order for cannabis to complete its annual life cycle successfully, it must 
first flower. Marijuana is a dioecious plant, being either male (pollen pro- 
ducing) or female (ovule producing). Occasionally a hermaphodite (bisex- 
ual) plant, with both male and female flowers on the same plant, will occur. 


217 


One of the many, tiny grains of 
pollen from the male (staminate) 
flower pod, lands on a pistil of the 
female (pistilate) flower. Female 
flower tops are a mass of calyxes with 
each calyx harboring an ovule and a 
protruding set of pistils. Actual fer- 
tilization takes place when the grain 
of male pollen slides down the pistil 
and unites with the female ovule, 
deep within the calyx. Once fertiliza- 
tion takes place, pistils turn brown 
and a seed will form within the calyx 
or seed bract. Seeds are the result of 
this sexual propagation and contain 
genetic characteristics of both 
parents. Generally there is a 50/50 
chance a seed produces a male or 
female plant. After fertilization, the 
female will put all of her energy into 
producing strong seeds. When the 
flower tops are full of dark mature 
seeds, the female will die, having suc- 
cessfully completed her life cycle. The 
male completes his life cycle and dies 
after he has produced and dispersed 
all of his pollen into the wind, in 
search of a receptive female pistil. 


In nature, cannabis flowers in the 
fall, after the long, hot, days of sum- 
mer. The long nights and short days 
of autumn signal marijuana to start 
the flowering stage. Growth patterns 
and chemistry change: stems 
elongate, leaves grow progressively 
fewer blades, cannabanoid produc- 
tion slows at first then accelerates; 
flower formation is rapid at first then 
slows. All this causes new nutrient 
needs. Attention is now focused on 
flower production, rather than 
vegetative growth. Green chlorophyll 
production, requiring much nitrogen, 
slows. Phosphorus uptake increases 
to promote floral formation. Light 
needs change as well. During autumn, 
in most climates, the sun takes on a 
slightly reddish appearance, emitting 
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a more red than a balanced white light. The sun produces this reddish glow 
by shining at a greater angle through more particles in the atmosphere. 
Growth and floral hormones are stimulated by this red or harvest sun. 


The harvest sun phenomena is not fully understood. However, ex- 
periments have proven that by increasing the amount of red light during 
flowering, floral hormones are stimulated and flower tops get much larger. 


Indoors, flowering may be induced just as it is in nature, by shortening 
the photoperiod from 18 to 12 hours. Once the days are changed to 12 
hours, flowers should be clearly visible within one to three weeks. In fact, 
many growers have two grow rooms: a vegetative grow room with one 1000 
watt super metal halide on for 18 hours, the other room for flowering hav- 
ing both a 1000 watt super halide and a HP sodium on 12 hours per day. Us- 
ing this combination of rooms and lamps, the electricity bill remains 
relatively low and the horticulturist has the luxury of having both summer 
and fall every day of the year! 


The additional stimulation of a red or harvest sun may be simulated by a 
1000 watt H.P. sodium lamp (the phosphor coated halide also emits a little 
more red than the clear halide). The H.P. sodium may increase flower pro- 
duction 20-30%. 


The harvest sun is simulated one of three ways: (1) adding a 1000 watt 
H.P. sodium lamp to a grow room already containing a 1000 watt metal 
halide. This more than doubles the available light, especially the red end of 
the spectrum. The halide maintains blues in the spectrum necessary for con- 
tinued green chlorophyll production. (2) Replacing the 1000 watt halide 
with a 1000 watt H.P. sodium. This increases the reds, but cuts the blues. A 
result of this practice has been more yellowing of vegetative leaves, due to 
lack of chlorophyll production and more elongation (2-6”) than if the halide 
were present. Growers practicing this technique tend to loose a little on 
harvest yield, but their halide lamp is available to start another crop of 
clones at 18 hour days in another room. This subsequent crop will be placed 
under the H.P. sodium as soon as the first crop is harvested. (3) Adding or 
changing to a phosphor coated halide. These halides are not only easier on 
the eyes, their coating makes them produce a little bit more red in their spec- 
trum, thus promoting flowering. 


Water needs of a flowering plant are somewhat less than in the vegetative 
stage. Adequate water during flowering is important to carry on the plant’s 
chemistry and resin production. Withholding water to stress a plant will ac- 
tually stunt growth and the yield will be less. 


Removing large fan leaves to create more intense light to small buds 
or to stress plants is unacceptable! Large leaves are necessary to 


keep the plant healthy. Remove only dead or near dead leaves. 
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MALE 


Male cannabis reaches maturity and flowers 1-2 weeks before the female. 
He continues flowering and shedding yellowish, dust-like pollen from his 
bell shaped pollen sacks (flowers), well into the females flowering stage, in- 
suring her pollination. Male flowers are about 1⁄4” long, pastel green or 
sometimes yellowish. Flowers first develop near the top of the plant and 
hang in clusters, at the base of branches. Gradually, flowers develop further 
towards the bottom of the male. When they are fully formed, the floral 
sacks split open, shedding pollen, after about 3-6 weeks of the 12 hour 
photoperiod. 


Males are often, but not 
always, tall with stout stems, 
sporadic branching, and few 
leaves. Since males are tall, wind 
and gravity can carry pollen to 
normally shorter females. 


Male cannabis produces a low 
volume of flowers that usually 
contain less THC. They also fer- 
tilize females, causing them to 
stop calyx and high THC produc- 
tion and start seed formation. 


Males are usually harvested, 
except those used for breeding, 
after their sex has been determin- 
ed, but before the pollen is shed 
(See: ‘Cloning for Sex,’’ page 
205-6). There are many ways to 
discern a male during the seedling 
or vegetative stage, including 
chemical additives, genetic 
background and growth 
characteristics. One of the easiest 
and most successful ways to tell 
for sure its a boy is to induce 
flowering via the 12 hour 
photoperiod, and wait until male 
flowers are clearly visible. 
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FEMALE 


The female plant usually grows squat and bushy, with branches close 
together on the stem, and leaves growing densely on branches. Within 1-3 
weeks of inducing flowering, the first female flowers will appear. The 
female is prized for her heavy, potent, resin production and weighty flower 
yield. As with males, female flowers will first appear near the top of the ter- 
minal bud, and gradually develop towards the bottom of the plant. Her 
flower has two small (4" to 2") fuzzy, white hairs, called pistils, that form 
a V. The set of pistils is attached at the base to an ovule, which is contained 
in a light green pod, called a calyx. Calyxes form dense clusters, or buds 
along the stem. A cluster of buds is called a top or cola. 


Blow up 
of a calyx. 


Calyxes on this indica female are starting to swell. 


The calyxes usually grow rapidly for the first 4 or 5 weeks, then grow at a 
slower rate for up to 6 months. When the ovule has been fertilized by male 
pollen, rapid calyx formation and resin production slow and seed growth 
starts. 
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Sinsemilla 


Sinsemilla (pronounced sin-semiya) is actually two Spanish words: 
sin = without and semilla = seed. sinsemilla is used to describe 
flowering, female cannabis tops that have not been fertilized by male 

ollen. 
a Highly prized sinsemilla is usually very potent, with a large volume 
of THC per flower bud, and it is all smoke, no seeds. The unpollinated 
female remains in the flowering stage and calyx formation and resin 
production peak out. More and larger calyxes develop thicker along the 
stem, yielding more high quality buds than the fertilized, seeded 
flower. 

Any female marijuana plant may become sinsemilla, regardless of 
origin, by removing the male plants after they are identified. Removal 
of males essentially guarantees that no male pollen will touch the 
tender pistils of the female. Sometimes, a few early grains of pollen are 
shed by premature flowers and find their way to receptive females. I 
call this casi (Spanish for almost) sinsemilla. The few seeds that form 
are viable, but might not be of great quality. 

Sex reversal sometimes becomes a problem when growing only 
female plants. Mother Nature sets forth both male and female plants. 
Harvesting all the male plants confuses the females. They have no male 
counterpart to perpetuate their species. This imbalance is sensed, and a 
female may produce male flowers, as soon as they appear to ensure a 
sinsemilla crop. A few male flowers on a predominantly female plant is 
technically a hermaphrodite, but when the male's flowers are removed, 
it is all female! 

Some growers let the pollen fertilizer females, saying that the seeds 
produced from this sex reversal will be mostly females. This is usually 
true, but they will also have hermaphrodite tendencies. These seeds 
may also reproduce weird, deformed plants, with sporadic growth 
patterns. THC content may decline after two or three generations as 
well. 


Hermaphrodites 


A hermaphrodite is marijuana that has both male and female 
flowers on the same plant. there has been much discussion and 
experimentation conceming hermaphrodites. Some horticulturists claim 
their seeds will produce a higher percentage of female plants. This may 
or may not be true. Generally, hermaphrodites should be avoided, since 
they are hard to predict and control. Some hermaphrodites are 10% 
male and 90% female, while others are 90% male and 10% female. The 


plants with the highest percentage of female flowers make the best 
breeding stock. Hermaphrodites are freaks of nature and all too often 
the product of stressful and inconsistent indoor environment. 


Chapter 11 Harvest 


The payoff for all the research, work, risk taking, money spent and 
most of all, the long patient wait, is a bountiful harvest. There are many 
things that contribute to a productive harvest. The plant must be strong 
and healthy throughout life, wearing all it's leaves! Harvesting the 
large, green, shade leaves to stress the plant or give more light to 
smaller tops, will stunt the plant and severely reduce the harvest 
volume. If smoke must be had during the growing season, it should not 
be stolen from an immature plant in the name of stress. It is best to 
remove an entire lower branch or harvest an entire plant. 

Once the large leaves are fully formed, THC potency has generally 
peaked out. As long as leaves are healthy and green, the peak potency 
is retained. Nothing is lost by leaving them on the plant. 

The leaves are harvested if they show signs of disease or rapid 
yellowing that fertilizer has failed to cure. Once they start to yellow 
and die, potency decreases somewhat. This is true especially with fan 
leaves that grow before the buds. These leaves often yellow just before 
tops are ripe. 

Marijuana needs water throughout life, Withholding water to stress 
plants before harvest should only be done during the last few days, if 
done at all. 

A grow room that has one pound of dry tops will take about 18 
hours to harvest! If this seems too long, think about how much time it 
will take to cut each and every branch from the plant, then manicure the 
top, bud by bud before hanging them to dry. 

Sure the plants could be yanked and hung upside down, then 
thrown in a big bag when dry. The entire process could take less than 
an hour. Amazingly enough, the smoke would be pretty good. But, to 
preserve it as well as promote natural esthetic qualities of the harvest, 
take some time before harvesting to get the most out of the crop. 

Growers that have no clones and do not want to start from seed go 
for a “second crop". The harvested plants are reverted back to 
vegetative growth with 18 hours of light and an application of high 
nitrogen, general purpose fertilizer. Clones may be taken about a month 
or two later. The tired females are given 12 hours of light to produce 
another flower harvest a week or two after the clones have been taken. 
When they are done flowering, the clones may be moved in to take 
their place. 


When harvesting, especially if close to females, cut the plant off at 
the base, taking care to shake the male as little as possible. This helps 
prevent any accidental pollination in an unnoticed, open, male flower. 

If there must be a male in the garden for breeding, keep him totally 
isolated from the flowering females by moving him top a sunny 
window or another brow room as soon as flowers are set. His ability to 
produce viable pollen will not be affected by the changes in 
environment. If growing in both vegetable and flowering rooms, simply 
place the blooming male in a corner of the vegetative room until he is 
needed in 1-4 weeks. After a month, he might start to revert back to 
vegetative growth. If necessary, take a clone of the male. Keep the 
clone going in the vegetative grow room until he is needed for pollen. 
Induce flowering about three weeks before the viable pollen is needed. 
Within 3-5 weeks, he will be full of viable pollen. 

Male harvest may be prolonged by harvesting flowers with small 
scissors or fingernails as they appear. After plucking off male flowers, 
new ones will appear. The new male flowers will be ripe when the 
females are in full bloom. This is a a very long and time consuming 
process and there is a good chance of missing a few male flowers. 

Harvesting most of the branches, leaving only one or two pollen 
bearing branches works well. since one male flower contains enough 
pollen to fertilize many female ovule, only one or two branches, full of 
male flowers, will be necessary to produce enough pollen for breeding. 
This method is often incorporated with moving the male into the 
vegetative room for rejuvenation or placing him in a sunny window. 


Sinsemilla Harvest 


Sinsemilla flowers are mature 6-12 weeks after the photoperiod has 
been changed to 12 hours. The best time to harvest sinsemila is when 
THC production has peaked, but not yet started the degradation 
process. In most varieties of marijuana this peak is reached at 
essentially the same time. Lower flower tops that received less light 
might be a little slower in maturing. These varieties tend to gr thrxough 
4-5 weeks of rapid bud formation before leveling off. The harvest is 
taken 1-3 weeks after growth slows. With most varieties of indica, 
harvest is ready all at once, in 6-8 weeks. In fact, some buds are so 
resinous, they appear to have been rolled in sugar! 

Other varieties, most commonly sativas, will tend to form buds at a 
more even rate throughout flowering, with no marked decline in growth 
rate. With these varieties, buds at the top of the plant may reach peak 
potency a few days to a couple of weeks prior to buds located on lower 
branches. These types may require several harvests and are usually of 
equatorial origin. These long season plants do not flower as quickly 
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once flowering is induced with the 12 hour photoperiod. They take 
much longer to grow indoors and could easily take as long as three 
months to reach peak bud formation. 

There are several ways to tell when peak potency is reached. The 
methods work separately or in combination with one another. Smoking, 
diminishing returns and scientific observation are three excellent 
methods used to test for peak ripeness. Smoking: An average bud is 
harvested, dried at 200°F for 10-15 minutes and smoked. The smoke is 
harsh. This is done when the smoker is straight, and several times 
throughout flowering. This method lets the high decide the best time to 
harvest. 

Diminishing returns is a pint that is reached when the pistils on 
the bottom of the bud are dying (turning brown) at a faster rate than 
they are growing from the top of the bud. At this point, THC 
production has usually peaked out, and is on its way down hill. This 
method is the best way to tell a ripe bud with the naked eye. 


Young calyx Ripe calyx Over ripe calyx 


Scientific observation is achieved with the help of an inexpensive 
microscope (20-50 X). It is the most precise way to tell when THC 
production has reached its peak. Take a small, thin resinous portion of 
the bud and place it under the microscope at a low magnification 
setting. A flashlight or lamp may be necessary to provide top light. The 
top light enables an unshadowed view of the resin glands. There are 
several 30X portable scopes on the market for $20-30. The portable 
microscopes afford a quick peek at the resin glands without harvesting 
the bud. Many samples may be taken in a short while. 

Three kinds of glands may be seen. The glands with the knob at the 
top (1) capitate-stalked trichomes are the ones that have the highest 
concentration of THC. These are the glands to watch. The other glands 
(2) bulbous and (3) stalked glands or trichomes may also contain THC, 
but much less. When the capitate-stalked trichomes have developed a 
head and are still transparent, is the best time to harvest. When the 
glands start to turn brown and get smaller, they are starting to 
decompose and the THC content will diminish. Check over a period of 
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several days and check several buds from different plants to make sure 
the maximum amount of capitate-stalked trichomes are ripe for harvest. 


Harvest 


1. Fertilization is stopped at least two weeks prior to harvest. 
Chemical fertilizers give a chemical taste if applied too soon before 
harvest. Excess chemicals may also be leached from the soil the week 
before harvest. 

2. The plants are misted heavily to wash off undesirable residues 
that may have accumulate on plants. The bath will not affect resin 
production. The rinse is given early in the day so the water will dry 
before nightfall. This guards against fungus and bud blight. If bud mold 
is a real threat, the buds are dried with a fan. 

3. Her entire plant, or one branch at a time is harvested by cutting 
near the base with clippers. Jerking roots and all creates a mess and is 
unnecessary. The root system may be discarded along with used soil. 
The roots are of no consequence now; all of the THC is produced in the 
foliage. 

4. The harvest is taken near the end of the day. This allows a full, 
sunny day for active resin production. 

5. It is not necessary to hang plants upside down so all the resin 
drains into the foliage. There is no THC potent resin to drain. However, 
drying the entire plant by hanging it upside down is very convenient. 
When stems are left intact, drying is much slower. Leaving all the 
larger leaves on the tops acts as a protective shield to flower buds. 
Tender resin glands are protected form bruises and rupture. 

6. There are many ways of harvesting. One of them is to cut each 
branch into lengths of 6-24 inches, then manicure the freshly harvested 
tops, cutting away all leaves with clippers or scissors. Hang the 
branches until dry. Once dry, the tops are cut from the branches. This 
method is very easy and the one most commonly used indoors. 

7. Another way is to harvest the entire plant by cutting it off at the 
base, then it is hung upside down. Two or three days later, the large fan 
leaves are removed. This method is similar to most outdoor harvests, 
where the entire crop has come in at the same time. A little THC may 
be lost using this method, since the tender tops are more susceptible to 
bruises and rupture once they are dry. 

8. A third method of harvest starts to remove the larger leaves one 
or two days before actually cutting the plants down. Harvesting the 
large leaves early gets them out of the way. The flower covered plants 
are then harvested with little or no manicuring. 

9. Tope are manicured after drying. Foliage not covered with resin 
and leaves are snipped away. Buds are removed from the main stem. 
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10. After manicuring, the tops are packed in a rigid container, like a 
glass jar, to preserve the resin glands. 

11. To complete the harvest, it takes about 18 hours per pound. 
This time includes: harvest, manicuring and packaging everything in 
canning jars. 

12. A second crop may also be an option, when stubs of plants have 
a little foliage on them. The harvested stubs are placed on the perimeter 
of the garden if clones are being started under the lamp. With 18 hour 
days, they will revert back to vegetative growth in about a month. 
These plants are used to flower again or made into mother plants. 


Seed Crops 


Close up of calyx (seed bract) that contains a ripe seed. 


Seed crops (in Spanish con semilla) are harvested when the seeds 
are a rich, dark brown. Often seeds may actually split open their 
containing calyx, The flowering female grows many ready, receptive 
calyxes until pollination occurs. Seeds are mature within 6-8 weeks. 
Then, all energy goes into seed production. THC content is usually of 
minimum importance. All sinsemilla branches are harvested. The 
seeded branches are ready about a week later. Seed crops can actually 
be left in the ground until seeds rattle in the pod. Fungal attack is 
important to watch for and avoid. 

Only one or two branches are pollinated. (See: "Breeding" page 
243) The female will produce almost all unpollinated branches, 
sinsemilla. The sinsemilla tops are harvested when ripe and the seeded 
branches stay in the ground until the seeds are mature. 

When seeds are mature, they are removed from the pods and stored 
in a cool, dry place. The seeds are viable and ready for planting as soon 
as they are harvested, but they may grow sickly plants. Seeds that dry 
out a few months before planting produce much healthier plants and the 
germination rate will be much higher. 
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Second Crops 


A second crop from harvested plants is started by leaving several 
undeveloped, lower branches and foliage on harvested plants. 
Harvested branches and buds will grow new flowers or vegetative 
growth. 

There are two basic ways to go about growing a second crop from 
the same plants: (1) retain 12 hour photoperiod and leave several 
undeveloped lower branches and flower buds on each plant. Branches 
will grow spindly flowers theat will be ready in one to four weeks. This 
method is most productive with cannabis sativa that matures slowly 
and has a long harvest. 

(2) Change photoperiod back to 18 hour days and leave a few 
immature flowers and foliage on each plant. The harvested stubs are 
given a double dose of high nitrogen fertilizer to help promote green, 
leafy growth. This induces the harvested stubs to revert to vegetative 
growth in about a month. New growth will come from the flower tops 
and the plant will get very bushy. The rejuvenated plants grow until 
they are the desired size and then flowering is induced with the 122 
hour photoperiod. If second crops are allowed to get very tall, they 
produce light, sparse buds. They are already rootbound. When this is 
coupled with legginess, sparse buds result. 

For example, a person that grew a beautiful crop of females and 
knew each plant by name, had to harvest. Instead of starting from seed 
again, the person decided to leave a few leaves and bulbs on the 
harvested stubs of the females. Vegetative growth was induced with 18 
hour days after harvesting. A month later, many clones were taken 
from the original favorite females. The original mothers were induced 
to flower about a month after the clones were taken. The clones were 
rooted, transplanted and moved into another room with 18 hour days. 
The original harvest was almost equal to the first in weight, but the 
buds in the second harvest were smaller. Taking clones from 
rejuvenated plants also diffuses hormones and stresses plants severely. 
A stress reaction of the clones could cause premature flowering. 


Drying 


After the harvest, marijuana is dried before smoking. Drying 
converts the THC from its nonpsychoactive acidic form to its 
psychoactive neutral form. Drying also converts 57% or more of the 
freshly harvested plant into water vapor and other gasses. 

When harvested, growth essentially stops. Major changes in the 
THC content will probably be degraded. Prolonged periods of light, 
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heat (90° +) friction from fondling hands and damp, humid conditions 
should be avoided. 

THC is produced in the leaves and flowers. Stems and roots may 
smell like they should be smoked, but contain few cannabanoids if any, 
and the resin is not very psychoactive. doing things like boiling the 
roots is crazy! Growers that hang plants upside down, do so for 
convenience, rather than to let the resin drain into the buds. Hanging 
plants is a labor-saving way to facilitate slow, even drying. Large, 
moist stems may also be removed and small branches hung from the 
ceiling. Drying time is cut by several days. 

One horticulturist that harvests 1-1.5 ounces daily uses a food 
preserver. The stash is dry in less than 24 hours. The preserver 
essentially dehydrates the tops very evenly. The smoke remains 
amazingly mellow. 

Some people use the microwave as a dryer. It is turned on in short, 
weak bursts of 15-30 seconds each. It takes about 15 minutes when 
using an electric or gas oven at 200°. 

For best results, drying should be slow and should incorporate 
circulation, temperate (40-60°), dry air. When dried slowly, over 2-3 
weeks, moisture evaporates evenly into the air, yielding uniformly dry 
buds with minimal THC decomposition. These buds taste sweet and 
smoke smooth. Buds dried quickly, burn hot and taste harsh. Tops dried 
too slowly might contact fungus and not burn at all. 

The tops are hung from a string near the ceiling in a dark room with 
an oscillating fan on the floor. Light is one of the biggest enemies of 
drying marijuana. The tops or plants are hung overhead and the fan 
does not blow directly on the plants. 

It is very easy to build a small drying room by tacking some 
plywood together to form a small room. Strings are hung across the top 
of the room. 

Hanging plants above the HID in the shadows of a grow room is 
also done. Two different climates are required for growing and drying. 
Bids that are dred too hot and fast will smoke harshly. Fungus and 
Spider mites can easily become a problem, especially if ventilation is 
inadequate. A constant vigil is kept for signs of fungus, mold or spider 
mites on both drying and growing plants. Mold can ruin a great flower 
top in a matter of days. 

Light, heat and friction are dry and drying marijuana's biggest 
enemies. All three are major contributors to the biodegradation process. 
Dried marijuana is also kept off hot car dash boards, heat vents, etc. 
Friction is probably the biggest destroyer of tender THC resin glands. 
Baggies and fondling hands rupture many tiny resin glands every 
minute! Storing marijuana is kept in mint condition by storing it in a 
rigid container that is kept in the refrigerator. The cold temperatures in 


229 


the freezer destroy THC glands. Ordinary canning or Mason jars allow 
buds to be admired as well as protected. Jars are very popular for skunk 
varieties. Placing an orange or lemon peel in the jar will impart a citrus 
aroma in the tops. 

Leaves dry very well in a paper bag. They are placed in a shopping 
bag with the top folded over. The bag is placed in a warm place, out of 
the way. It is checked every few days and the leaves are tumed over. 
They dry in a week or two. The warmer the sack, the faster the 
marijuana dries and the harsher it smokes. 


Chapter 12 Breeding 


The purpose of this chapter is to give a basic outline of selective, 
sexual propagation (breeding) of cannabis. For a detailed discussion of 
breeding, read the best book written on the subject: Marijuana Botany, 
by Robert Connell Clarke, $10.95 And/Or Press 1981. 

In Marijuana Botany, Clarke discusses, in understandable, 
scientific detail, genetics and breeding, as well as cloning, climate, 
chemistry and much more of interest to the serious breeder. The 
Marijuana Grower's Guide, by Mel Frank and Ed Rosenthal, is the first 
classic book about marijuana growing. It has an incredible amount of 
information on potency, chemistry, growing and just about anything 
you can think of about growing marijuana. 

Cannabis indica seeds, that are the product of several generations 
of selective, indoor breeding are highly prized for their potency and 
acclimatization to the indoor environment. Thai, Hawaiian, Colombian 
and Mexican (cannabis sativa) are OK, if grown indoors for more than 
one generation. Most growers prefer indica seeds because they have 
exhibited the most favorable characteristics for indoor cultivation: 
squat, bushy, vigorous growth, early, sustained potency, disease 
resistance and heavy flower yield. 

Breeding is almost a necessity in an indoor garden, since most of 
the seed available is from various outdoor climates, or is of 
questionable descent. By breeding for desirable characteristics and 
acclimating plants to the indoor environment, vigorous, potent plants 
result. More generations per year are possible with indoor breeding, In 
fact, as many as 3 years or generations may easily be completed in one 
year indoors. 

Selective breeding is simply assuming and controlling the role of 
Mother Nature once again. IN nature, pollen is shed into the wind to 
randomly fertilize any receptive female. The breeder will add precision 
and control to this process. He or she will catch pollen from a desirable 
male and put it in contact with chosen female pistils. 
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There are two basic kinds of breeding: (1) inbred or true bred 
plants of the same strain or ancestry that are crossed with one another. 
(2) outbred or hybrid plants of different strains that are crossed or 
cross-pollinated. 

Inbreeding is necessary for a pure breed to be established. This 
true or pure breed is necessary SO common growth characteristics may 
be established. If the plants are not pure breed, it will be impossible to 
predict the outcome of the hybrid plant. After the Sth to 6th generation, 
negative characteristics such as low potency, legginess and lack of 
vigor tend to dominate. Inbreeding is necessary to establish a true 
breed, but has been shy away from after the strain has been established. 

Inbreeding is used to establish a stable reference point or plant to 
start from. The chosen females are bred back with males of the same 
strain. This will establish a true breed or plants with the same growth 
characteristics. These plants of known ancestry and growth 
characteristics will be used to breed hybrid plants. 

Outbreeding or producing hybrid seed has been the norm in 
horticulture for many years. Farmers, breeders and cannabis 
horticulturists have found choosing parents of different strains, 
exhibiting exceptional positive, dominant characteristics, will result in 
a super plant. This quality is also referred to as hybrid vigor. It is 
possible to cross a sativa with an indica. In fact, some growers swear 
by the cross, saying you get the best of both plants, vigor and size from 
the sativa and squat, bushy, early, potent growth from the indica. 

Choosing from a large and varied plant stock is the key to 
successful breeding. Since the origin of most seed is questionable, an 
accomplished breeder waits to see what kind of plant it produces before 
deciding which plants to cross to form hybrid seed. There is no 
guarantee for a breeder planting only a few seeds that they will grow 
into vigorous plants. The breeder, growing many plants from various 
Strains of cannabis will have many plants to choose from. The more 
seeds planted, the better the chances of getting exactly what you want. 

Male pollen from hermaphrodites having only a few male flowers 
on a predominantly female plant may be used to cross-pollinate another 
female. This method may yield as high as 75% female plants. None the 
less, when using hermaphrodite breeding stock, chances are increased 
of producing hermaphrodite seeds. Most breeders have found 
consistent results breeding only male and female plants of different 
strains. 


Breeding: Step-by-step 


1. A male plant exhibiting desirable characteristics is chosen. 
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2. One branch full of male flowers is all that will be needed, unless 
a large crop is desired. Other branches may be stripped of flowers to 
help contain pollen and guard against accidental, random pollination. 
The male can be isolated from the females, once flowers have 
developed, but not yet opened, by placing him in a sunny window or in 
a vegetative grow room. This will slow flower development and not 
hurt the male in any way. 

A branch of ripe, male flowers may be cut and placed in water. It 
will remain healthy for several weeks. When the pollen sacks open, 
step three is followed. The remaining male plant may then be cut back 
or harvested. 

3. When the pollen pods start to open, a clean french bread sack of 
baggies is placed over the branch to collect pollen. The bag is secured 
at the bottom with a piece of string or wire tie. A bag is kept over the 
branch for several days to collect pollen. 

4. When enough pollen has been collected, the remaining pollen is 
shaken off into the bag and the branch is removed. 

5. Ideally, pistils should be ready for fertilization 3-4 weeks after 
the first calyx has appeared. Receptive pistils are white and fuzzy, not 
starting to turn brown. The selected female branch that has many ripe 
receptive pistils, is covered with the pollen filled bag. The bag is then 
shaken over the female top to pollinate the pistils. 

6. A small paint brush can be used to apply the pollen from the bag 
to the pistils if just a few seeds are desired from many different 
females. Just a little pollen is applied to each calyx. Extreme care is 
taken only to pollinate the desired calyxes. 

7. The bag is left on the female top for two or three days to ensure 
pollinations. Care is taken when removing the bag to keep from 
pollinating adjacent tops. 

8. After fertilization, seeds will be ripe in 3-6 weeks. The seeds are 
harvested when they split open the containing calyx or rattle in the pod. 

9. The seeds are then dried for 2-3 months in a cool dry place 
before planting. 
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Section III 
Case Studies 


Andrew 


Andrew is reasonably intelligent, takes what he does seriously, a 
fanatic about cleanliness and has had vegetable/marijuana gardens for 
the past four years. Last year, the neighborhood kids ripped-off his 
garden in early September. This year, Andy decided to undermine their 
efforts and grow an indoor crop. 

It was early July. Andy decided to take some cuttings from the 10, 
four-month-old cannabis indica plants growing among the tomatoes in 
his garden. He did not know which plants were male or female. 
"Cloning for Sex" would give Andy the answer. With a pair of scissors, 
he took two, 4-inch cuttings from each plant, labeling each parent plant 
and corresponding clone. The clones were rooted in 4-inch pots of fine 
vermiculite. Andy used Dip-N-Grow as the root inducing hormone and 
watered with a half strength solution of Up-Start to ease the shock and 
prevent wilt. Each 4-inch pot, containing a clone, was covered with a 
plastic baggie. The baggie was held in place by a rubber-band around 
the pot. The 20 pots were then placed on a large cookie sheet to help 
contain the run-off water. 

Andy put the cookie sheet in a window facing south that gets 
filtered sun. Every night, when he got home from work, Andy 
inspected the rooting clones be fore covering them with a light-tight 
cardboard box to maintain a 12 hour photoperiod. 

The clones looked good, with leaves always stretching out 
horizontally in search of light. The clones were watered twice the first 
week by pouring water in the cookie tray and letting the vermiculite 
absorb it. The excess water remained in the tray. 

The end of the 8th day, the clones were wilted and looked sick. 
Andy removed all the excess water from the cookie sheet. Within three 
days, most of the clones looked healthy, but 6 still looked sick. He 
never let the excess water remain in the tray again. The plastic baggie 
humidity tent were enough to maintain moist conditions and minimal 
watering was necessary. 

Near the end of the 4th week, there were 18 healthy clones. The 
leaf tips were turning yellow and white roots grew from the drain holes. 
He pulled one of the clones out of the vermiculite. Sure enough, the 
subterranean stem was now a mass of succulent roots. 
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The clones were also showing definite male and female flowers. 
Even with the two dead clones, Andy was able to tell that he had five 
female plants. All the males were dried and smoked. The females were 
transplanted into one gallon pots and returned to the window sill. The 
12 hour photoperiod was maintained for another 6 weeks. Andy 
harvested 1.5 ounces of nice tops from the small females. 

Fifty cuttings were taken from the 5 known females and rooted as 
before. This time the clones were given 18 hours of fluorescent light. 

After three weeks of rooting the clones, Andy started preparing his 
spare 10 X 12 foot bedroom. The furniture was removed and the 
bedroom thoroughly cleaned before painting everything (walls, ceiling 
and doors) flat white. The floor was covered with a 14 X 18 foot 
painter's drop cloth, curling up the edges about 6 inches up the walls. 
This formed a large, protective tray for the excess water, He purchased 
50, one gallon pots at a yard sale, potting soil and Ra-Pid-Gro from the 
nursery. He already had Up-Start and Dip-N-Gro from the first clone 
crop. Andy also bought a 1000 watt super metal halide with a four-foot 
reflective hood, remote ballast and 24-hour timer. 

Andy mounted a hood, attached to a butterfly bolt, in the center of 
the room. He did not need to fine a 2 X 2 rafter. An old swag lamp 
chain was used to adjust the height of the HID. One link of the chain 
was attached to the ceiling hook, another link at the desired location 
was attached to the HID lamp. 

The 50, well-rooted clones were transplanted into one gallon pots. 
An inch of gravel was placed in the bottom of each pot before filling it 
with rich potting soil. The clones were watered with 1/2 solution of Up- 
Start before and after transplanting. The 50, gallon clones were huddled 
closely together in a circle three feet from the lamp. The HID was 
moved 6 inches away from the recently transplanted clones three days 
later. 

One month late, the three-inch clones were 12-16 inches tall. The 
lamp was moved progressively higher and the gallon pots moved into a 
larger circle. Now the clones took up about half of the room and had 
bushed out beyond the sides of their restricting pots. Andy carefully 
transplanted the near rootbound clones to 6-gallon pots. 

Three weeks later, the entire profile of the garden had elevated. The 
tallest plant was 30 inches and the shortest 24 inches. The 40, 6-gallon 
clones were using over 15 gallons of water per week. 10, sickly clones 
were removed. 

Some of the clones used more water than others. Andy was having 
a difficult time deciding how much water to give them. He solved the 
problem by purchasing a moisture meter and experimenting. 

Andy ran a hose from the nearby laundry room sink. The hose was 
attached to a watering wand with an on/off valve. 
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Fertilization started three weeks after the transplant to 6-gallon pots 
and was continued on a weekly basis. a half solution of Ra-Pid-Gro 
was used throughout flowering. 

With two months of vegetative growth (two months after the clones 
had rooted) the plants were about four feet tall. Some long branches 
were pruned off so the garden had an even profile. 

The only ventilation system in the grow room as an open door. The 
larger leaves were yellowing and continued to die throughout their life 
span. Andy noticed the leaves were not crisp and robust like the leaves 
in his vegetable garden. The were limp, with curled down edges. 

He cut the light from 18 to 12 hours per day, inducing visible signs 
of flowering in two weeks. Vegetative growth slowed, stems elongated 
about 9 inches, leaves yellowed faster and flowers started to emerge. 

By the end of the eighth week of 12 hour days, the entire house 
stunk of weed. The flowers glistened with resin. The pistils at the 
bottom of the buds were dying about as fast as they were growing from 
the top. Andy harvested the entire garden with a pair of garden clippers 
and hung the entire harvest upside down on the basement clothesline. 
The high quality marijuana was dry three weeks later. The harvest 
weighed in at 7 ounces of resin coated, manicured tops and 11 ounces 
of leaf. 

Andy spent a touch over $375 on the entire project (crop #2 he only 
spent $200) and learned a lot. He learned to clone and gained hands-on 
experience in indoor, HID horticulture. Andy's second crop was cloned 
from the same outdoor plants. Little changed, except soil, the addition 
of an exhaust fan and using a high bloom fertilizer during flowering. 
Yield #2 was 15 ounces of primo tops and 14 ounces of leaf. 


Bob 


Bob has been a stony for many years. He has always loved 
smoking pot and paid for it, rather than paying attention to how it was 
grown. Bob is a bit cheap and a slob, maintaining a not-so-clean living 
environment. He heard about HID lamps on a radio advertisement and 
has a friend who has a friend that sells Bob dynamite sinsemilla grown 
in his basement. 

Bob got his tax refund check back March 1. Instead of buying 
marijuana or going on a blow like last year, he decided to invest in a 
metal halide lamp. After a 10 minute indoctrination session at the local 
halide store, Bob left with a standard 1000 watt metal halide lamp and 
remote ballast. 

Excited with his new investment, Bob wanted to see it in action as 
soon as possible. He hung the lamp by a clothes hanger from a rafter 7 
feet high in the cold (40-60°) filthy garage attached to his home. There 
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was no functioning electrical outlet nearby. He used a 50-foot 
extension cord to carry electricity the 15 feet from the nearest indoor 
outlet. The extension cord was very hot most of the time. After a week, 
it got so hot, a fuse blew. Bob just replacer the 20 amp fuse and kept 
replacing it throughout the growing season. 

He could see sparks of electricity as he plugged the system in. Bob 
thought he did not have enough money to buy a timer containing the 
safe on/off switch., Within 5 minutes, the lamp was up to full intensity. 
Bob was impressed! 

He dug some dirt (mostly clay) outdoors, threw it into 12 old, sun 
bleached 5-gallon, plastic pots that had cracked across the bottom. The 
cracks supplied fair drainage. Bob planted over a thousand Columbian, 
Mexican and Hawaiian seeds from 1/8 to 1-inch deep in the dozen 
containers. Three weeks later, there were 500 leggy, crowded, 
seedlings along with a menagerie of weeds. Rather than thinning them 
out so they had room to grow, Bob figured the more plants the more 
smoke. 

The crowded seedlings did amazingly well for the first two 
months, considering the lamp was so far away, the compacted, acidic 
soil and the temperature was 40-60° most of the time. Ventilation was 
wonderful, since there were many holes in the walls to let the wind 
howl. The nice, old neighbor lady told Bob to turn off the light in the 
garage to conserve electricity as well. 

Bob ran out of smoke, so he picked about 200 leggy plants. The 
best thing he could have done! Now, there was room for the remaining 
plants to grow. The 200 spindly plants yielded two ounces of low 
quality marijuana. None the less, Bob got a buzz accompanied by a 
pounding headache. 

The garden was looking bad and Bob did not know what to do. 
While watching T.V. gardening show, he learned how fertilizer really 
does make plants grow better. Bob bought some house plant food, not 
noticing it was high-acid, African Violet food (high in P and low in N). 
The directions said feed monthly. Since the sickly garden had not been 
fertilized for three months, Bob applied the fertilizer triple strength. 
The plants got super green, then about a week later, the leaves 
contorted into all kinds of shapes. About 150 of the 300 remaining 
plants up and died. The rest looked sick. 

Bob, being a bit frustrated and chagrinned, returned to the halide 
store for some advice. They told him of his negligence and if he wanted 
to save his crop and get any smoke at all, he better leach the soil with 
soapy water and induce flowering, before killing the rest of the garden. 

Bob bought a timer, set it for 12 hours and plugged it into the 
system. In a couple of weeks, he was able to spot the males. They were 

jerked and smoked. 
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It was July and the outdoor bug population was growing 
exponentially. By the time he noticed the aphids, spider mites and 
mealy bugs, they were well established and launching an all out assault 
on the sickly garden. 

This time Bob went to the nursery and asked for a spray to kill 
bugs in his veggie garden. He bought Sevin, in powder form, to dust 
the infested plants. Sevin was the cheapest route, as he did not have to 
buy a spray bottle. Bob dusted the plants, tops of leaves only, four 
times during the next month. A few bugs died. 

Seven weeks after inducing flowering, Bob harvested 75 sickly 
plants, yielding 4 ounces of fair tops and 6 ounces of leaves. 

Bob was super bummed out, He spent over $250 on all this shit to 
grow marijuana, when he could have bought all the smoke he 
painstakingly grew for $250. He traded his HID system for $100 worth 
of smoke. Bob spent $300, grew over $250 worth of marijuana and sold 
the HID system for $100, for a net profit of $50. 

If you are dumber than Bob, you may think twice before investing 
in a HID system. 


Chester and Clair 


Chester works for a computer software manufacturer. He has a 
good income and over the years has developed a connoisseurs taste for 
fine cannabis. Chester is not a gardener, but Clair, his wife, loves 
horticulture and has a house full of lush, green plants. A friend of theirs 
had been growing marijuana in his basement for 6 months with 
excellent results. Chester and Clair decided to try it. 

Chet took the $1000 he was going to put in his IRA account and 
purchased a super metal halide, HP sodium, all the tools listed in 
Chapter One, soilless mix, Peters fertilizer, a CO enrichment system, 
Up-Start and several books. 

Chester installed an exhaust fan to pull air out of an empty 10 X 10 
foot basement room that had recently been sheet rocked. The concrete 
floor was attached to a hook in the rafter 8 feet above. 

He planted 3 seeds in each of 30, one gallon pots of soilless mix, 
labeling each pot as to the believed origin of seed, mostly indica. The 
planted seeds were watered with half strength Up-Start. Chester placed 
a large, flat sheet of translucent plastic over the pots. He set the lamp 
36 inches above the covered pots and set the timer on an 18-hour 
daylight cycle. Three days later, the first sprouts were seen above the 
soil. The plastic cover was removed. Within a week, there were over 70 
new seedlings. 

Meanwhile, Chet had figured out how to use the CO enrichment 
system so it provided the optimum (.15%) CO7 level and hooked it up. 
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The exhaust fan was set on a timer to run for 20 minutes just before the 
CO, was injected into the grow room. A small oscillating fan ran 
continuously to keep the heavy CO3 rich air circulated. 

One entire Saturday, Chester and Clair spent visiting the four retail 
nurseries in town. They looked over the entire plant stock and garden 
products, reading the labels on many fertilizers, fungicides and 
insecticides. They also spoke to several nurserypeople about vegetable 
gardening in containers. It was then Chet decided to build large planter 
boxes mounted on wheels. 

After some experimentation, including overfertilization and 
leaching, Chester and Clair established the necessary fertilization 
program for the soilless mix. They add 1/4 solution Peters: Pete-Lite 
Special (20-10-20) with each watering. 

The grow room was kept about 85° F with 50% humidity. The 
seedlings grew from 15 to 18 inches the first month, thanks to the near 
perfect conditions and CO> enrichment. 

Chester and Clair were unexpectedly called out of town for a week. 
Upon their return, they found the garden over crowded and in need of 
water. More important was that many plants had an infestation of 
spider mites, contracted from the beautiful house plants. Many of the 
seedlings were near death. 

Chester was in a panic, but cool Clair noticed that some of the 
indica plants had not been attacked by the mites. Chester and Clair 
talked it over; it was a tough decision. They decided to give all the 
infested plants to a friend so he could grow them outdoors; he later got 
ripped-off. With the sickies gone, there were only 30, mite resistant 
plants left. The entire grow room, garden and all the house plants were 
sprayed 3 times at 10 day intervals with Pyrethrum. All the miserable 
mites were eradicated. 

The garden looked bare. Energy levels were very low after the 
surprise mite attack. Chester kept busy by building 2 X 2 X 1.5 foot 
planters. The 30, large indica seedlings were transplanted. Two weeks 
later, a friend remarked: "you can't even tell over half the garden was 
devastated by those little bastards." The growth was phenomenal. By 
the end of the fourth month, the lamp was at full 8-foot elevation and 
the walls could hardly be seen. 

Chester took down the halide and mounted it in the center of one 
side of the room The HP sodium was mounted in the center of the other 
side of the ceiling. This more than doubled the light intensity in the 
small room. The HP provided much more red to stimulate floral 
hormones. The lamp timer was set at 12 hours and the fertilizer 
changed to Peter's Blossom Booster (10-30-20). 

After 8 weeks of flowering, Chet and Clair harvested 25 ounces of 
connoisseurs quality marijuana and who cares about the leaves! They 
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were able to deposit the $1000 into the IRA account before the annual 
deadline. 

Chester and Clair were so pleased with their first crop, they wanted 
to start another. The only drawback was, they did not want to wait 6 
months for seeds to grow. 

Their friend, Dan, had 24 extra, 4-week-old clones. They had 
recently been rooted and were ready for transplanting. Dan had only 
one grow room. He was ready to induce another crop of mature, two- 
month-old clones to flower, but he did not want the young 4-week-old 
clones to flower. 

Chester and Dan smoked a joint of the biggest terminal bud in 
Chester's garden. After many hours of rambling discussion about the 
pleasures and perils of indoor, HID horticulture, they concluded with a 
fair shake for both of them. 

Dan induced flowering of the mature, two-month-old clones in his 
garden and gave Chester 24, 4-week-old clones. Chester grew the 24 
clones in his grow room for 6 weeks. The then rooted two clones from 
each of the 24 clones Dan gave him. Chester returned the 48 new 
clones to Dan after Dan's crop was harvested. Chester got 24 clones 
when he needed them and Dan traded 24 clones he did not need for 48 
clones he did need. 


Calendar and Checklist 


A calendar helps people remember what to prepare for and a 
regular checklist adds necessary routine to the process. The calendar 
outlines the life cycle of the plant semi-monthly for 4 months. Four 
months is the average life cycle of a clone. It notes major points of 
interest during each stage in life. The weekly checklist consists of a few 
things that must be done every week to ensure a successful crop. Page 
numbers that follow each description tell where to find specific 
information in the text. 


Weekly Checklist 
The following are checked to see if they function properly. 


Air ventilation 

Air circulation 

Humidity - 40-50% 

Temperature, day 70-75, night 50-60 

Soil moisture (dry pockets) water as needed 
Cultivate soil surface 
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Check pH 

Rotate plants 

Check for spider mites under leaves 

Check for fungi 

Check for nutrient deficiencies 

Regular fertilization schedule 

Check HID system for excessive heat at plug, timer, ballast and near 
the ceiling. 

Clean-up! 

Check walls and ceiling for mold 

Move lamp up 2-12 inches above plants. 


Calendar 
January 1, first week 


Take and root clones. They should root in 1-4 weeks 

Sow seeds, make sure they are warm for speedy germination 
Mix dolomite lime into soil before planting 

Prepare grow room for plants 

Set timer for 18 hour days and 6 hour nights 


January 8, second week 

Make sure the room is perfect before bringing in plants 

ma rooted clones or sprouted seedlings, place 24-36 inches under 

Keep soil surface moist 

Fertilize seedlings, they have a supply of nutrients to last them the first 
two or three weeks of life 

First fertilization if using soilless mix. Use an all purpose fertilizer. 
Start regular fertilization schedule. 

Special care should be given to soil moisture, damping-off or dry soil 
pockets could stunt plants now. 


February 1, fourth week 

Plants should be agout 6-12 inches tall 

First fertilization, if using potting soil with an all purpose chemical 
fertilizer or organic tea 

Start regular supplemental fertilization program 

Move HID 6-12 inches from month old seedlings, clones should be 
able to take more intense light sooner. 

Thin and transplant seedlings into larger pots 

Irrigation is less frequent now 
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February 15, sixth week 

Plants should be 12-24 inches tall, continue to look good, with broad, 
firm green leaves 

No leaves should appear yellow yet. If they are, fine tune the weekly 
checklist. 

Overwatering is sometimes a problem now. Check the soil with a 
moisture meter. 

Increased circulation and ventilation are now essential 

Mist the garden with water to create rain 

A magnesium deficiency could show up now if no fine dolomite lime 
was added to the growing medium 


March 1, eighth week 

The plants are two months old and may be anywhere from 20-36 inches 
tall. They should be stocky and very bushy. 

Take clones for next crop 

If there are any leaves yellowing and dying, fine tune the weekly check 
list. 

Air circulation, ventilation and relative humidity are very important 
now. 

Leach soil to wash away any excess residues in the soil 

Female clone crops may be given 12 hours of light to induce flowering 

If inducing flowering, change to super bloom fertilizer 

Seedlings only tow months old, should be given another month of 
growth before flowering is induced 

Cloning for sex may now be practiced 

Soil will dry out rapidly now, watch for dry soil pockets 

Magnesium deficiencies that have not surfaced might show up now: 
treat with Epsom salts 

Bend and tie plants over that are too tall, giving the garden an even 
profile 

Prune plants that are shadowing other plants 

If enough plants were planted, the room should be ready for a second 
lamp. Most growers use a 1000 watt HP sodium or a 1000 watt 
phosphor coated halide. Adding another lamp now will 
substantially increase harvest 

Leaves really begin to yellow now. If many leaves are yellowing, fine 
tune the checklist 

After fine tuning the checklist, remove yellowing leaves only if they 
are clearly going to die 

Garden might still be using quite a bit of water, make sure to check it 
daily if needed. 
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March 15, tenth week 

The tops should elongate, making the gardens profile about 6-12 inches 
taller than two weeks ago and showing few or no signs of much 
vegetative growth. 

Males showing their sex should be removed or saved in another room 
for breeding. Females might show a few white hairs (pistils). 

Continue fertilizing with a high bloom fertilizer 

Older leaves may start to drop a little faster due to decreased nitrogen 
in the super bloom fertilizer or if only a HP sodium lamp is used 

Check all the critical factors listed in the checklist 


April 1, twelfth week 

Branches, now finished with the elongation process, should be as tall as 
they are going to get. The only change will be in growth of more 
and heavier calyxes on the flower buds. 

This is the time of peak THC production. During the next one to four 
weeks, the tops will double in size and potency 

Continue to water as needed and feed super bloom fertilizer 

Females’ sex should be fully evident now 

Bud blight or mold could become a problem. Constant scrutiny is a 
must. It shows up overnight! 

Last chance for spraying and fertilizing if a harvest is planned within 
two weeks. If there are any nutrient, fungi or insect disorders, this 
is the last chance to combat them. 


April 15, fourteenth week 
Buds should be ozzing with resin now 
Some shade leaf yellowing is normal 
Indica and early maturing buds will be close to ready or ripe now 
Harvest if ready 
Water as needed, using a water meter to check the moisture level 
Water stress only during last few days before harvest 
No insecticides, fungicides or fertilizer! 
Check for bud blight or bud mold 
Check weekly checklist 


May 1, sixteenth week 
Everything should be ready for harvest. 
The harvest is taken now. Thai could take up to 6 weeks longer 
THC content is on its way downhill 
Seed crops are harvested when the seeds rattle in the pod 
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GLOSSARY 


This GLOSSARY contains many very simple and some not so simple words 
in the context of their usage in this book. Many examples are given to 
promote good indoor horticultural practices. 


Absorb - draw or take in: Rootlets absorb water 
and nutrients. 

AC (altemating current) - an electric current 
that reverses its direction at regularly occurring 
intervals. Homes have AC. 

Acid - a sovr substance: An acid or sour soil 
has a low pH. 

Active - a hydroponic system that actively 
moves the nutrient solution 

Adobe - heavy clay soil, not suitable for 
contsiner gardening 

Aeration - supplying soil and roots with air or 
oxygen 

Aeroponics - growing plants by misting roots 
suspended in air 

Aggregate - medium, usually gravel, that is all 
nearly the same size, and used for the inert 
hydroponic medium. 

Alkaline - refers to soil with a high pH: Any pH 
over 7 is considered alkaline. 

All-purpose (General-purpose) fertilizer - A 
balanced blend of N-P-K: al purpose 
fertilizer is used by most growers in the 
vegetative growth stage. 

Amendment - changing soil texture by adding 
organic or mineral substances 

Ampere (amp) - the unit used to measure the 
strength of an electric current: A 20-amp circuit is 
overloaded when drawing more than 17 amps. 
Annual - a plant that nomnally completes its entire 
life cycle in one year or less: Marigolds and 
tomatoes are examples of annual plants. 

Arc - luminous discharge of electricity (light) 
between two electrodes. 

Are tube - container for luminous gases; also 
houses the arc. 

Auxin - classification of plant hormones: Auxins 


are responsible for foliage and root elongation. 


Bacteria - very small, one-celled organisms that 
have no chlorophyll. 

Ballast - a stabilizing unit that regulates the flow 
of electricity and starts a HID lamp. 

Bat guano - bat feces: the organic super-bloom 
fertilizer. 

Beneficial Insect - a good insect that eats bad 
flower and vegetable-munching insects. 
Biodegradable - able to decompose or break 
down through natural bacterial action: Subatances 
made of organic matter are biodegradabie. 

Biology - the study of physical life and living 
matter: Botany is a branch of biology. 

Bleach - Ordinary laundry bleach is used in a mild 
water solution as a soil fungicide. 

Blood meal - high-N organic fertilizer, made from 
dried blood: Dogs love blood meal! 

Blossom booster - fertilizer high in 
phosphorus (P) that increases flower yield. 

Bolt - term used to describe a plant that is severely 
root-bound and starved for light. The plant will 
grow straight up or bolt. 

Bone meal - organic fertilizer high in P: Bone 
meal is mixed in soil to stimulate root growth of 
clones and seedlings. 

Bonsal - a very short or dwarfed plant. 

Branch - a secondary or lateral stem growing. 
Breaker box - electrical circuit box having on/off 
switches rather than fuses. 

Breathe - Roots draw in or breathe oxygen, 
stomata draw in or breathe CO). 

Breed - sexually propagate plants under 
controlled circumstances 

Bud - a small stem on a branch containing thick 
rows of calyxes. 

Bud blight - a withering condition that attacks 


flower buds. 
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Buffer - a substance that reduces shock and 
cushions against fluctuations. Many fertilizers 
contsin buffer agents. 

Buib - 1. the outer glass envelope or jacket that 
protects the arc tube of an HID lamp 2. clove or 
bulb of garlic. 

Burn - 1. Leaf tips that tum dark from excess 
fertilizer and/or salt bum 2. Foliage that gets to 
close to a hot HID will bum 

Calyx - the pod harboring female ovule and two 
protruding pistils, seed pod. 

Carbon dioxide (CO) - a colorless, odorless, 
tasteless gas in the air necessary for plant life. 
Carbohydrate - neutral compound of carbon, 
hydrogen and oxygen: Sugar, starch and cellulose 
are carbohydrates. 

Caustic - capable of destroying, killing or eating 
away by chemical activity 

Celi - the base structural unit that plants are made 
of; Cells contain a nucleus, membrane, and 
chloroplasts, 

Cellulose - a complex carbohydrate that stiffens 
a plant: Tough stems contain stiff cellulose. 
Centigrade - a scale for measuring 
temperature in which 100° is the boiling point of 
water and 0° is the freezing point of water. 

CFM - Cubic feet per minute. 

Chelate - combining nutrients in an atomic ring 
that is easy for plants to absorb. 

Chiorophyli - the green photosynthetic matter of 
plants: Chlorophyll is found in the 
chloroplasts of a cell. 

Chiorosis - the condition of a sick plant with 
yellowing leaves due to inadequate formation of 
chlorophyll: Chlorosis is caused by a nutrient 
deficiency, usually iron or imbalanced pH. 

Circuit - a circular route traveled by electricity. 
Clay - soil made of very fine organic and mineral 
particles: Clay is not suitsble for container 
gardening. 

Climate - the average condition of the weather 
in a grow room or outdoors. 

Cione - 1. a rooted cutting of a plant 2. asexual 


propagation. 


CO, enrichment - adding CO) to the 
atmosphere of a grow room to speed growth. 

Color spectrum - the band of colors 
(measured in nm) emitted by a light source. 

Color tracer - a coloring agent that is added to 
many commercial fertilizers so the horticulturist 
knows there is fertilizer in the solution. Peters 
has a blue color tracer. 

Compaction - soil condition that results from 
tightly packed soil: Compacted soil allows for 
only marginal aeration and root penetration. 
Companion planting - planting garlic, 
marigolds, etc. along with other plants to 
discourage insect infestations. 

Compost - a mixture of decayed organic matter, 
high in nutrients: Compost must be at least one 
year old. When too young, decomposition uses N; 
after sufficient decomposition, compost releases N. 
Copper - one of the trace elements necessary for 
plant life. 

Core - Many times the transformer in the ballast 
is referred to as a core. 

Cotyiedon - seed leaves, first leaves that appear 
on a plant. 

Cross-poliinate - pollinate two plants having 
different ancestry. 

Cubic foot - volume measurement in feet: Width 
times length times height equals cubic feet. 
Cultivate - encourage plant growth by 
controlling growth-inducing factors. 

Cutting - 1. growing tip cut from a parent plant 
for asexual propagation 2. clone 3. slip. 
Damping-off - fungus disease that attacks young 
seedlings and clones causing stem to rot at base: 
Over-watering is the main cause of damping-off. 
DC (direct current) - an electric current that flows 
in only one direction 

Dehydrate - remove water from foliage. 

Depiete - exhaust soil of nutrients, making in 
infertile: Once a soilis used it is depleted 
Desiccate - cause to dry up. Safer's Insecticidal 
Soap desiccates its victims. 

Detergent - liquid soap concentrate used as a: 1. 


wetting agent for sprays and water 2. pesticide. 
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NOTE: Detergent must be totally organic to be 
safe for plants. 

Dicecious - having distinct male and female 
flowers. 

Disease - sickness of any kind. 

Disease resistant - able to fight off disease. 
Dolomite - a limestone high in calcium and 
magnesium, pulverized and used to raise and 
balance soil pH: Dolomite lime is slow release and 
maintains a constant soil pH. 

Dome - the part of the HID outer bulb opposite 
the neck and threads. 

Dome support - the spring-like brackets that 
mount the arc tube within the outer envelope. 
Drainage - way to empty soil of excess water: 
with good drainage, water passes through soil 
evenly, promoting plant growth, with bad drainage 
water stands in soil, drowning roots. 

Dripline - a line around a plant directly under its 
outermost branch tips: Roots seldom grow beyond 
the drip line. 

Drip system - a very efficient watering system that 
employs a main hose with small water emitters. 
Water is metered out of the emitters, one drop at 
a time. 

Dry ice - a cold, white substance formed when 
CO, is compressed and cooled: Dry ice changes 
into CO3 gas at room temperatures. 

Dry soii pocket - a small portion of soil that 
remains dry after watering: Dry soil pockets may 
be remedied by adding a wetting agent (soap) 10 
water and/or waiting 15 minutes between 
waterings. 

Dry weli - drain hole, filled with rocks, 

Electricity - flow of electrons: Electricity is the 
energy source used to produce HID light. 
Electrode - a conductor used to establish 
electrical arc or contsct with non-metallic part of 
circuit. 

Elongate - grow in length. 

Envelope - outer protective bulb or jacket of a 


lamp. 


Epsom saits - hydrated magnesium sulfate in the 
form of white crystalline salt: Epsom salts add 
magnesium to soil. 

Equinox - the point at which the sun crosses 
the equator and day and night are each 12 hours 
long: The equinox happens twice a year. 

Exhaust fan - a fan that PULLS air OUT of the 
grow room: An exhaust fan is very efficient. 
Female - pistillate, ovule, seed-producing. 

Fertilize - ji. apply fertilizer (nutrients) 10 
roots and foliage 2. impregnate (unite) female 
ovule with male pollen. 

Fertilizer burn - over-fertilization: First leaf tips 
bum (tum brown) then leaves curl. 

Fish emulsion - fish particles suspended in a 
liquid: Fish emulsion is high in organic 
nitrogen. 

Fixture - electrical fitting used to hold electric 
components. 

Fiat - shallow (three-inch) deep container, often 18 
by 24 inches with good drainage, used to start 
seedlings or clones. 

Fiat white - very reflective, whitest white paint 
available. 

Fiuorescent lamp - electric lamp using a tube 
coated with fluorescent material, which has low 
lumen and heat output: A fluorescent lamp is 
excelent for rooting cuttings. 

Foliar feeding - misting fertilizer solution which 
is absorbed by the foliage. 

Foot-candie - f.c. One f.c. is equal to the amount 
of light that falls on one square foot of surface 
located one foot away from one candie. 

Fritted - fused or embedded in glass. Fritted trace 
elements (FTE) are long-lasting and do not leach 
out easily. 

Fungicide - a product that destroys or inhibits 
fungus. 

Fungistat - a product that inhibits fungus 
keeping it in check. 

Fungus - a lower plant lacking chlorophyll 
which may attsck green plants: Mold, rust, mildew, 


mushrooms and bacteria are fungi. 
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Fuse - electrical safety device consisting of a 
metal that MELTS and interrupts the circuit 
when circuit is overloaded. 

Fuse box - box containing fuses that control 
electric circuits. 

GPM - Gallons per minute 

General purpose fertilizer - See: ALL- 
PURPOSE FERTILIZER. 

Gene - part of a chromosome that influences the 
development and potency of a plant: Genes are 
inherited through sexual propagation. 

Genetlc make-up - the genes inherited from 
parent plants: Genetic make-up is the most 
important factor dictating vigor and potency. 
Gravel - soilless medium used in many active 
recovery hydroponic systems. 

Guano - dung from birds, high in organic 
nutrients: Sea bird guano is noted for being high in 
nitrogen (N). 

Halide - binary compound of a halogen(s) with 
an electropositive element(s). 

Halogen - any of the elements fluorine, 
chlorine, bromine, iodine and aststine existing in a 
free stste: Halogens are in the arc tube of a halide 
lamp. 

Hermaphrodite - one plant having both male 
and female flowers: The breeding of 
hermaphrodites is hard to control. 

Hertz (Hz) -a unit of a frequency that cycles 
one time each second: A home with a 60 hertz 
AC current cycles 60 times per second. 

HID - High Intensity Discharge. 

Honeydew - a sticky, honey-like substance 
secreted onto foliage by aphids, scale and meaiy 
bugs. 

Hood - reflective cover of a HID lamp: A large, 
white HOOD is very reflective. 

HOR -The abbreviation stamped on some HID 
bulbs meaning they may be burned in a horizontal 
position. 

Horizontal - parallel to the horizon, ground or 


floor. 


Hormone - chemical substance that controls the 
growth and development of a plant. Root-inducing 
hormones help clones root. 

Hose bib - water outlet containing an on/off valve. 
Hot - temperature over 90°F. 

Humidity (relative) - ratio between the amount 
of moisture in the air and the greatest amount of 
moisture the air could hold at the same 
temperature. 

Humus - dark, fertile, partially decomposed plant 
or animal matter: Humus forms the organic portion 
of the soil. 

Hybrid - an offspring from two plants of 
different breeds, variety or genetic make-up. 
Hydrated Ilme - instantly soluble lime, used to 
raise or iower pH. 

Hydrogen - light, colorless, odorless gas: 
Hydrogen combines with OXYGEN to form water. 
Hydroponics - method of growing plants in 
nutrient solutions without soil. 

Hygrometer - instrument for measuring 
relative humidity in the atmosphere: A hygrometer 
will save time, frustration and money. 

Inbred - (true breed) offspring of plants of the 
same breed or ancestry. 

Incandescent lamp - electric lamp having a 
filament that gives off light and heat: An 
Incandescent is best used as a heat source. 

Induce - effect, cause or influence via 
stimulation: Flowering is induced via a 12-hour 
photoperiod. 

Inert - chemically non-reactive: Inen growing 
mediums make it easy to control the chemistry of 
the nutrient solution. 

Infestation - condition resulting from many bugs 
or fungus attacking piants. 

Inhibit - restrain, stunt or hold back from free 
and spontaneous growth. 

Insecticide - a product that kills or inhibits 
insects. 

Intensity - the magnitude of light energy per unit: 
Intensity diminishes the farther away from the 


source. 
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Jacket - protective outer bulb or envelope of 
lamp. 

Kilowatt-hour - measure of electricity used per 
hour: A 1000-watt HID uses one kilowatt per 
hour. 

Leach - dissolve or wash ou soluble 
components of soil by heavy watering. 

Leader - See MERISTEM. 

Leaf - thin, broad outgrowth from stem that 
manufactures food. 

Leaf curl - leaf malformation due to over- 
watering, over fertilization, lack of Mg, insect or 
fungus damage or negative tropism. 

Leaflet - small immature leaf. 

Leggy - abnormally tall, with sparse foliage: 
Legginess of a plant is usually caused by lack of 
light. 

Life cycle - a series of growth stages through 
which plant must pass in its natural lifetime: 
The stages for an annual plant are seed, seedling, 
vegetative and floral. 

Lime - used in the form of DOLOMITE or 
HYDRATED LIME to raise and/or stabilize soil 
pH. 

Litmus paper - chemically sensitive paper used 
for testing pH. 

Loam - organic soil mixture of crumbly clay, silt 
and sand. 

Lumen - measurement of light output: One 
lumen is equal to the amount of light emitted by 
one candle that falls on one square foot of 
surface located one foot away from one candle. 
Macro-nutrient - one or all of the primary 
nutrients N-P-k or the secondary nutrients Mg 
and Ca. 

Male - staminate, pollen-producing. 

Mean - average throughout life: HID's are rated 
in mean lumens. 

Mercury vapor lamp - outdated and oldest 
member of the HID family. 

Meristem - tip of plant growth, branch tip. 
Micro-nutrients - also referred to as TRACE 
ELEMENTS, including S, Fe, Mn, B, Mb, An and 
Cu. 


Millimeter - thousandth of a meter; 
approximately .04 inch. 

Milorganite - processed sewage sludge: 
Miiorganite not acceptable for indoor vegetable 
cultivation, yuck! 

Mite, spider - the indoor horticulturists most 
hated enemy! A microscopic spider (in a broader 
sense INSECT) that may be white, red, or two- 
spotted. Mites live on ieaf undersides and suck the 
tender leaves dry of life-giving fluids. 

Moisture meter - a fantastic electronic device that 
measures the exact moisture content of soil at any 
given point. 

Monochromatic - producing only one coior: LP 
sodium lampa are monochromatic. 

Mother plant - a plant that is used for cutting 
(cloning) stock: A mother plant may be grown 
from seed or be a clone. 

Nanometer - .000001 meter, nm is used as a scale 
to measure electromagnetic wave lengths of 
light: Color and light spectrums are expressed in 
namometers (nm). 

Necrosis - iocalized death of a plant part. 

Nitrogen (N) - element essential to plant growth. 
One of the three major nutrients. 

Non-recovery - describes a hydroponic system 
that does not recover nutrient soiution once appiied. 
Nursery - gardening store that sells many of the 
things indoor horticulturists need: A nursery is a 
great place to gather information. 

Nutrient - plant food, essential elements N-P-K, 
secondary and trace elements fundamentai to plant 
life. 

Ohm's Power Law - a law that expresses the 
strength of an electric current: Volts times 
Amperes equals watts, 

Oil spray - petroieum oil spray mixed (one drop 
per pint) with insecticide kills adult, larvae and 
eggs by suffocation. 

Organic - made of, derived from or related to 
living agence, 

Outbred - see hybrid. 

Overload - joad to excess: A 20-amp circuit 


drawing 17 amps is overioaded. 
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Ovule - a plant's egg; found within the calyx, it 
contains all the female genes: When fertilized, an 
ovule will grow into a seed. 

Parasite - organism that lives on or in another 
host organism: Fungus is a parasite. 

Passive - describes a hydroponic system that 
moves the nutrient solution passively through 
absorption or capillary action. 

Peat - partially decomposed vegetation (usually 
moss) with slow decay due to extreme moisture 
and cold. 

Perlite - 1. sand or volcanic glass, expanded 
by heat, holds water and nutrients on its many 
irregular surfaces. 2. mineral soil arnendment. 

pH - ascale from 1 to 14 that measures the acid- 
to-alkaline balance a growing medium (or 
anything): In general plants grow best in a range 
of 6to 6.8 pH. 

pH tester - electronic instrument or chemical 
used to find where soil or water is on the pH scale. 
Phosphor coating - internal bulb coating that 
diffuses light and is responsible for various color 
outputs. 

Phosphorus (P) - one of the three macronutrients 
that promote root and flower growth. 

Photoperiod - the relationship between the length 
of light and dark in a 24-hour period. 
Photosynthesis - the building of chemical 
compounds (carbohydrates) from light energy, 
water and CO3. 

Phototropism - the specific movement of a plant 
part toward a light source. 

Pigment - The substance in paint or anything that 
absorbs light, producing (reflecting) the same 
color as the pigment. 

Pistiis - small pair of fuzzy white hairs extending 
from top of calyx: Pistils catch pollen and channel 
it into contact with the ovule for fertilization. 
Piug (IN) - establish an electrical circuit by 
inserting plug: There are two types of 110 volt 
plugs, two-prong and GROUNDED three-prong. 
Safety requires use of the three-prong plug. 
Poiien - fine, yellow, dust-like microspores 


contsining male genes. 


Pod seed - a dry calyx containing a mature or 
maturing seed. 

Potassium (K) - one of the three macro- 
nutrients necessary for plant life. 

Pot-bound - bound, stifled or inhibited from 
normal growth, by the confines of a contsiner: 
Root system become pot-bound. 

Power surge - interruption or change in flow of 
electricity. 

Predator - beneficial bug or parasite that hunts 
down and devours harmful insects. 

Primary nutrients - N-P-K. 

Propagate - 1. “Sexual - produce a seed by 
breeding a male and a female plant 2. Asexual - to 
produce a plant by cloning. 

Prune - alter the shape and growth pattem of a 
plant by cutting stems and shoots. 

Pumice - lightweight volcanic rock, full of air and 
water-holding cavities: Pumice is a mineral soil 
amendment. 

PVC pipe - plastic (polyvinyl chloride) pipe that 
is easy to work with, readily available and used to 
pipe water into a grow room or make a watering 
wand. 

Pyrethrum - natural insecticide made from the 
blossoms of various chrysanthemums: Raids’ 
Pyrethrum is the most effective natural spider 
mite exterminator. 

Recovery a recovery hydroponic system 
recovers the nutrient solution and recycles it. 
Reflect - throw back light. Flat white reflects the 
optimum amount of light, about 30 percent. 
Rejuvenate - Restore youth: A mature plant, 
having completed its life cycle (flowering), may 
be stimulated by a new 18 hour photoperiod, 
to rejuvenate or produce new vegetative growth. 
Root - 1. the tender light- and air-sensitive 
underground part of a plant: Roots function to 
absorb water and nutrients as well as anchor a 
plant in the ground. 2. to root a cutting or clone. 
Root-bound - see POT BOUND. 

Root hormone - root-inducing substance. 

Sait - crystalline compound that results from 
improper pH or toxic buildup of fertilizer. Salt 
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will burn plants, preventing them from 
absorbing nutrients. 

Sand - heavy soil amendment: Coarse sand is 
excellent for rooting cuttings. 

Scale - 1. tiny, round, shell-like insects that 
affix themselves to plants, live in colonies and 
infest crops. 2. instrument of measurement. 
Secondary nutrients - calcium (Ca) and 
magnesium (Mg). 

Seed - the mature, fertilized, ovule of a pistillate 
plant, contsining a protective shell, embryo and 
supply of food: A seed will germinate and grow, 
given heat and moisture. 

Short circult - condition that results when wires 
cross and form a circuit. A short circuit will blow 
fuses. 

Soap - 1. cleaning agent 2. wetting agent 3. 
insecticide. All soap used in horticulture, should 
be biodegradable. 

Socket - threaded, wired holder for a bulb. 

Sodium Vapor (HP) - High-Pressure (HP) 
Sodium Vapor lamp. 

Soijiess mix - a growing medium, made up of 
mineral particles such as vermiculite, perlite, sand, 
pumice etc. NOTE: Organic moss is often a 
component of soilless mix. 

Soiubie - able to be dissolved in water. 

Sphagnum moss - moss grown in Canada, used 
for soil amendment: Sphagnum moss is 
normally decomposed into moss peat. 

Spore - seed-like offspring of a fungus. 

Sprout - 1. a recently germinated seed 2. small 
new growth of leaf or stem. 

Square feet (sq. ft.) - length (in feet) times width 
equals square feet. 

Staminate - male, pollen-producing. 

Starch - complex carbohydrate: Starch is 
manufactured and stored food. 

Stem - the main supporting trunk of the plant: 
The termina! bud is attached to the tip of the stem. 
Steriiize - make sterile (super-clean) by removing 
dirt, germs and bacteria. 

Stroboscopic effect - a quick pulsating or flashing 


of a lamp. 


Stress - a physical or chemical factor that causes 
extra exertion by plants: A stressed plant will not 
grow as well as a non-stressed plant. 

Stunt - dwarf; slow or inhibit growth: A stunted 
plant will take a long time (if ever) to resume 
normal growth. 

Stomata - small mouth-like or nose-like 
openings (pores) on leaf underside, 
responsible for transpiration and many other life 
functions: The millions of stomats, must be kept 
very clean to function properly. 

Sugar - food product of a plant. 

Super-bioom - a common name for fertilizer high 
in phosphorus (P) that promotes flower 
formation and growth 

Swingle - Metalarc Swingle by Sylvania is 
designed to work in SOME mercury vapor 
ballasts. A Swingle lamp produces substantially 
fewer lumens than the standard metal halide. 
Synthesis - production of a substance, such as 
chlorophyll, by uniting light energy and 
elements or chemical compounds. 

Sump - reservoir or receptacle that serves as a 
drain or holder for hydroponic nutrient solutions. 
Tap root - the main or primary root that grows 
from the seed: Lateral roots will branch off the tsp 
root. 

Teflon tape - tape that is extremely useful to help 
seal all kinds of pipe joints. E like Teflon tape 
better than putty. 

Tepid - warm 70 to 80° F. Always use tepid water 
around plants to facilitste chemical processes and 
ease shock. 

Terminal bud - bud at the growing end of the main 
stem. 

Thermostat - a device for regulating 
temperature: A thermostat may control a heater, 
furnace or vent fan. 

Thin - cullor weed out weak, slow growing 
seedlings. 

Timer - an electrical device for regulating 
photoperiod, fan etc.: A timer is a must for all 


grow rooms. 
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Toxic iife - the amount of time a pesticide or 
fungicide remains active or live. 

Transformer - a devise in the ballast that 
transforms electric current from one voltage to 
another. 

Transpire - give off water vapor and by products 
via the stomata. 

Trellis - frame of small boards (lattice) that trains 
or supports plants. 

True breed - see INBRED. 

Ultraviolet - light with very short wave 
lengths, out of the visible spectrum. 

Variety - strain, phenotype (see strain). 

Vegetative - growth stage in which annual 
plants rapidly produce new growth and green 


Vermiculite - mica processed and expanded by 
heat. Vermiculite is a good soil amendment and 
medium for rooting cuttings. 

Vertical - up and down; perpendicular to the 
horizontal. 

Vitamin By - Vitamin that is absorbed by tender 
root hairs, easing transplant wilt and shock. 
Wetting agent - compound that reduces the 
droplet size and lowers the surface tension of the 
water, making it wetter. Liquid concentrate dish 
soap is a good wetting agent if it is biodegradable. 
Wick - part of a passive hydroponic system using 
a wick suspended in the nutrient solution, the 
nutrients pass up the wick and are absorbed by 


the medium and roots. 


chlorophyll. 


Vent - opening such as a window or door that 


allows the circulation of fresh air. 


Ventilation - circulation 


fresh air, 


fundamental to healthy indoor garden. An exhaust 


fan creates excellent ventilation. 


INDEX 


Air 22, 145-167; temperature 
139, 140, 151-154, 158, 209; 
humidity 140, 151, 154, 
158, 170; ventilation 28, 
147-149, 152, 153; 
circulation 28, 147-149, 170, 
183 

Alcohol methyl 160; rubbing 
168, 172, 214 

Algae 133 

Aluminum foil 42, 73 

Amperes (amps) 51, 72, 73, 75, 
81 

Annual plants 15, 60, 103, 190, 
218 

Aphids 180, 236 

Appliances 81 


Arc tube 48-50, 61, 62 

Aspirin 92 

Attic 27, 153, 165 

Backdrafts 150 

Ballast 47, 49, 51, 74, 80, 151, 
153, 156; about 50-52 kits 
50, 63; halide 59; HP 
sodium 63; fluorescent 67, 
69, LP sodium 65; looping 
47 

Basements 25, 27, 91, 152, 
185, 234, 236 

Bees 174, 183 

Bending 213-216 

Bieach 137 

Blood meal 121 

Bloom See: Flower and 
flowering 

Bolting 210 

Bone meal 121 

Boron 115, 118-120, 124 

Botrytis see: Fungus 
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Branches 37, 202-204, 206, 
210, 213, 215, 216, 221, 
225, 228 

Breaker box 72, 76, 81 

Breaker switch 72 

Breeding 205, 220, 223, 226, 
229-231 

Buds See: Flowers 

Buffering 133, 142 

Bulbs 49, 56, 59, 62; about 70 

Bum, light 35; fertilizer 110; 

Butane 159, 161, 162, 222, 
225, 227, 234-237 

Calcium (Ca) 90, 92, 110, 115, 
118-120, 124, 141; disorders 
130 

Calcium carbonate 92, 136 

Calcium hypochlorite (Chlorox 
Bleach) 137 

Calcium nitrate 92 

Calyx 218, 221- 


Cannabis i9, 21, 23, 25, 32-33, 
52, 88, 103, 117, 120, 155, 
169, 183, 2i 3, 217, 218 

Capacitor 49-50 

Carbohydrates 17, 31, 147, 
204 

Carbon 115 

Carbon dioxide (CO) 22, 
146-167, ; production of 
159-164 

Cellulose 17 

Chain 29, 80, 

Charcoal 169 

Checklist 

Chimney 150, 165, 167 

Chlorine 110, 139 

Chlorophyll 17, 31, 65, 68, 
115-116, 153, 184, 199, 216, 
218 

Chlorosis 10, 128 

Clones and cioning 22, 27, 67, 
94, 115, 123, i25, 134, 153, 
156, 186-187, 200-209, 216, 

229, 232 
Cloning for sex 67, 205-206 
Cold weather 21-22, 152 
Color spectrum 21, 32, 52, 65, 
67-68 

Color tracer 89 

Companion planting 169, 171 

Compost 87, 98099, 120, 159 

Contsiners 47, 84, 101-107, 
202, 210-211 

Copper 115, 118-120, 124 

Copper oleate 172, 186 

Copper sulfate 92 

Core 50-51 also See: 
Transformer 

Cottonseed meal 121 

Cuttings See: Clones and 
cloning 

Damplng-off 186-187, 196- 
197 

Dehumidify 22, 156, 185 


Dirt 97, i00 

Disease 99, 154, 168, 169, 202; 
prevention 168-170; control 

171-190 
Drainage 85, 94, 102, 106, 133, 
139, 187, 235 

Drip line 84, 103 

Drip system 114 

Dropeloth 29 

Dry ice 159 

Drying 225, 227-231 

Electricity about 71-79; 
circuits 72, 76, 81, 83; 
consumption 77-79; cost 25, 
219; current 51; ground 51, 
71-72, 82, 141; overload 72, 
81-82; power surge 56, 61, 
81; 

Electrician 76 

Electrodes 49-50, 56, 70 

Epsom salts 130, 141 

Equinox 33 

Ethylene 159 

Extension cord 75, 82, 

Fan, exhaust or vent 28, 51, 
80, 147-149, 153, 188, 225, 
234, 236-237 circulation 
149, 189, 228, 228, 238 

Faucet 29, i26 

Female 19, 22, 24, 33, 195, 
197-200, 205, 210, 217-218, 
221-223, 226, 229-233 

Fermentation 159 

Fertilizer 109-131, 138, ; 
“push” concept 94-95, 126 

Fertilization See: Pollination 

Filament 

Fire 44, 50, 52, 71, 73, 82 

Fish emulsion 122 

Flashing of lamp See: 
Stroboscopic 

Flowers and flowering 19, 22, 
2A, 33-34, 54, 60, 111, 115, 
117, 121, 158, 194, 201, 
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203, 215-231, 233-235, 237- 
238 
Fluorescent lamps 21, 48, 67- 
70, 157, 205, 208 
Flushing See: Leaching 
Foliar feeding 117, 123, 127- 
129, 141, 190, 204 
Footcandle 36 
Fortified mix 116 
Fungus 87, 91, 99, 102, 110- 
111, 120, 154, 168, 184-190, 
195-196, ; controi 185-186; 
foliar 186, 188-189; soil 
born 186-187; mold 149, 
170, 189, 
Fungicide 92, 185-190, 196 
Fumace 22, 28, 152 
Fuse 52, 71, 73, 82, 235 
Fuse box 73-74, 81-82 
Garlic 169 
Genes 195-196, 218 
General Electric (GE) 54-55, 
59 
Germination 15, 19, 110, 115, 
117, 194, 196-197 
Gnats 183 
Gravel 133-134, 136, 140 
Greenhouses 157, 159, 175 
Grow bags 101, 114 
Grow rooms 140-142, 149- 
150, 152, 158-160, 165, 183, 
197-202, 219; about 25; 
setting-up 26-30 
Growth rate 21, 24, 32-34, 37- 
38, 43-47, 84, 89-90, 101- 
105, 115, 118-120, 125, 
131-134, 151, 156, 158, 170, 
194, 199, 208, 216, 223-224, 
226-227 
Growing mediums See: Soil 
and Soilless mix 
Guano bat 48, 121-122; 
Seabird 122 
Halogen 64-65 


Harvest 22, 104, 140, 147, 199, 
220, 222-227, 234 

Harvest sun 21, 60,219, 

Heat 52, 80, 99, 152 

Heat tape 93, 153 

Heat vent 28, 152 

Hermaphrodites 92, 195, 217, 
222, 230 

Hertz (HZ) 74 

HID (High Intensity 
Discharge) Lamps 21, 31, 
48-49, 52, 153, 156, 158, 
181, 192, 195, 201-205, ; 
restarting 56, 61 

Honeydew 180-182 

Hoods, reflective 39-41, 233 

"Hor" 56 

Hormone floral (auxins) 215- 
216, 219, 227, 237 

Hose (water) 113-114, 233; 
dryer (air) 150, 165-167 

Hose bib See: Faucet 

Humidifier 156 

Humidistat 156, 167 

Humidity 22, 29, 139, 151, 
154-155, 185-186, 188; tent 
111, 153, 209, 232, 2337 

Hydrochloric acid 137 

Hydrogen 115 

Hydroponics 68-88, 92, 132- 
145; active 134; passive 
134; recovery 140-145 

Hygrometer 29, 155, 188 

Incandescent Lamps 48, 62- 
64, 153, 209 

Indica 195, 201, 227, 223, 229- 
230, 232, 236-237 

Insects 23, 34, 37, 99, 154, 
168-183; prevention 168- 
172, control 171-183 

Insecticides 172-176, 178-183, 
190, 237, 241 

Iron (Fe) 115, 118-120, 124; 
deficiency 131 


Irrigation See: Watering 

Jiffy 7 pellet 97 

Kerosine 152-153, 160 

Killowatt (KW) 77-78 

Killowatt hour 75 

LP Gas see: Natural Gas 

Lady bugs 175, 181 

Lamps See: specific lamp 
name 

Larva See: Eggs 

Law 21, 25, 77 

Leaching 23, 90, 106, 110, 
117, 126-131, 137, 141, 204, 
206, 225, 2335, 237, 240 

Lead 141 

Leaf mold 120 also See: 
Fungus 

Leaves 17, 38, 109, 115, 147, 
179, 181, 192, 195, 201, 
216, 219, 225, 227-229, 232, 
234-236 

Leggyness 37, 43, 103, 141, 
197,210 

Life cycle 15-19, 32-34, 194, 
199, 217, 223-224, 238 

Life of lamp: metal halide 56, 
58-59; HP Sodium 62-63; 
LP Sodium 66; fluorescent 
70 

Light 21, 31-36, 60, 219, 224, 
232-235, 237; intensity 35- 
39, 42-43, 223-224; 
reflection of 28, 39-41 

Light balancers 27, 40, 43-47, 
52 

Lime calic 92, dolomite 90-93, 
95, 100, 116, 120, 126, 128; 
hydrated 91-92, 95, 100, 
128; quicklime 92 

Lime sprays 186 

Limestone 136 

Litmus paper 89 

Low Pressure (LP) Sodium 
47-48, 65-66 
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Lumen 36, 54, 59 

Lumen-per-watt 47-48, 53, 64- 
65 

Macronutrients 115-116, 118- 
128, 138, 199, 204, 218, 

Magnesium 110, 115, 118-120, 
124, 141; disorders 130 

Male 19, 24, 195, 205-209, 
220, 222-223, 229-233 

Manganese 115, 118-120, 124 

Manicuring 232-234 

Manure 87, 98, 120-122 

Marijuana 5, 9, 17, 19, 21-24, 
29, 84, 87-88, 92, 106, 110- 
111, 115, 117, 123, 126, 
128-129, 137-139, 151, 157, 
165, 169, 177, 179, 194-195, 
199, 201, 204-205, 215, 217, 
222-223, 227-229, 232, 234- 
237 

Maturity See: Harvest 

Mealy Buga 182, 236 

Mercury vapor lamps 48, 53 

Metal halide lamps 54-59 

also See: HID lamps 

Micronutrienta 110, 115, 118- 
120, 124, 138; disorders 131 

Milorganite 123 

Misting 172, 175, 192, 209 

Mites See: Spider Mites 

Miticide 173-174, 178, 180, 
182-183 

Mixing 88, 90-91, 94, 106, 
125,191 

Moisture meter 111-112, 233, 
240 

Mold 149, 151, 170, 189; of 
buds 189, 225, 228 

Molybdenum 115, 118-120, 
124 

Monochromatic 65-66 

Mother Nature 20, 23, 29, 80, 
112, 120, 128, 146, 156, 
168, 216, 223, 222, 229 


Mother plant 200, 201-209, 
226, 248 

Mushroom compost 94 

Mylar reflective 40, 42 

NPK See: macronutrienta 

Natural (LP) gas 153, 159-162 

Natural sprays 172 

Nicotine sulfate 183 

Nitric acid 92 

Nitrogen 87, 98, 115-116, 118- 
129, 138, 199, 204, 207, 
218, 227, 241; disorders 
128-129 

Nodes 207, 213 

Nursery 23, 87, 89, 93-94, 97, 
103-123, 159, 186, 213, 233, 
236 

Nutrient solution 133, 139-140, 
144 

Nutrients 109, 115-123, 125, 
127, 132; disorders 128-131, 
141, 202 

OHM's Power Law 51, 74 

Oil spray 172, 175-176, 179 

Organic amendments 87; 
fertilizer 120, 127; tea 122, 
138 

Outdoor gardening 20-23, 32, 
37, 90, 106, 146, 180, 195 

Outlet, electrical 75-75, 81 

Ovule 217-218, 221 

Oxygen 31, 85, 112, 115, 132- 
133, 142, 146, 169 

PCB's 69 

Parasites 174, 180 

Peat moss 88, 96, 120 

Peat pellets 97 

Perlite 86, 94-96, 100 

Pesticides See: Insecticides and 
Miticides 

PH 86, 88-90. 92-95, 110-127, 
136, 138-142; pH testers 89- 
90 

Phosphor coating 48, 54, 70 


Phosphorus 15-123, 118-129, 
199, 204, 207, 218; 
disorders 128-129 

Photoperiod 22, 32-33, 83, 
194, 199, 206, 220, 227-228, 
223-224, 227, 232-233 

Photosynthesis 17, 31, 65, 68, 
109, 115, 147, 153, 157 

Phototropism 32 

Pigment 42 

Pinch back 214 

Pinesol 184, 189 

Planter box 105, 213, 237 

Planting 24, 107, 208, 226, 
230-231 

Plastic See: Visqueen 

Plug-in 71, 76, 82-83, 235 

Pollen and pollination 19, 194, 
217-219, 222-223, 229-232 

Pot bound See: Root bound 

Potash See: Potassium 

Potassium 115-129, 199, 204, 
218, ; disorders 128-129 

Potassium hydroxide 92, 139 

Pots See: Containers 

Predatory insects 174, 178, 
180, 182-183 

Primary nutrienta See: 
macronutrients 

Propagation 195, 218; asexual 
200-201, sexual 195, 218, 
223-226, 229-231 

Propsne 153, 160-161 

Pruning 213-216, 234, 240 

Psychometer See: Hygrometer 

Pulleys 80 

Pumice 86, 94, 135 

Pumps 138-140, 144; 
jackrabbit 190 

Rain 146-148; also See: 
Misting 

Raised beds 106, 121 

Rejuvination 201, 226-227 

Reservoir 139-140, 142 
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Respirator 174, 192 

Root bound 103-105, 123, 127, 
210 

Root cubes 97, 145, 187, 196, 
207, 209-210 

Root hairs 16, 103, 109, 112 

Root rot 102 

Rooting hormones 123, 204- 
205, 208 

Roots 16, 84, 103-107, 116, 
132-133, 137, 142, 146, 
155-156, 194, 196-200 

Salt 88-91, 110, 127, 129, 136, 
138 

Sand 94, 96, 111, 120, 187, 
210 

Sativa 34, 37, 195, 223, 227, 
229-230 

Scale 182-183 

Seaweed 123 

Secondary nutrients 116; also 
See: macronutrienta 

Security 21, 25, 77 

Seed 15, 145, 195-196, 201, 
218, 222,, 226-227, 229- 
231, 235-236 

Seed crops 

Seedling 15, 29, 97, 115, 117, 
156, 186, 194-195, 197 

Sevin 183, 236 

Sex 19, 24, 199-200, 205-206, 
217, 220 

Sex reversal 222-223 

Shade 38-39, 43, 105 

Shock, electrical 76; transplant 
210 

Short circuit 74 

Side lighting 43, 47 

Sinsemilla 19, 24, 98, 122, 
200, 222236, 234 

Siphon 140 

Sodium hydrochlorite (Purex 
Bleach) 137 

Sodium Hydroxide 92, 139 


Sodium (HP) lamps 59-63 

Sodium (LP) lamps 65-66 

Soil 107, 118, 169, 187, 197; 
mineral amendments 85-88; 
organic amendments ; 
texture 85, 169; acid 90, 
128; alkaline 90, 128; 
potting soil 90, 92-94; soil 
mixes 97, temperature 93, 
99, 106, 126; pH 86, 88-90, 
92-95, 110-127, 136; 


compaction 98, 100, 169 

Soilless mix 94-95, 117-118, 
187, ; for hydroponics 133- 
137 

Solarizing 98-99 

Spacing of plants 39; also See: 
Light Balancers 


Spider mites 155, 173, 177- 
179, 228, 236-237 

Sprays and spraying 124, 172, 
174-176, 178-183, 186-190, 
192, 202 

Sprayers 190-204 

Stadium method 39 

Stem 18-19, 109, 115, 182, 195 

Sterilizing 137 

Stigma See: Pistil 

Stippling 177, 179 

Stomats 17, 109, 116, 147-151, 
155, 172, 192 

Stress, temperature 88, 192; 
from cloning 204; from 
abuse 216, 219, 235-236 

Stroboscopic effect 59 

Sugar 109, 116, 147 

Sulfur (S) 110, 115, 118-120, 
124; disorders 131 

Sulfur sprays 186 

Sun and sunlight 32, 44, 52, 
173, 175, 218-219 

Sylvania 54-55, 59 

Teflon tape 142 


Temperature 139, 188; also 
See: Soil and Air 

THC 9, 158, 195, 201, 221- 
222, 222-229 

Thermometer 151 

Thermostat 152-153, 167 

Thinning 107, 197 

Thrips 181 

Timer 22, 49, 52, 80-81, 83, 
144, 160, 167, 

Tools 29-30 

Toxic life 173-176, 179, 192 

Trace elements See: Micro 
Nutrients 

Transformer 50, 65, 69; see 
Ballast 

Transpiration 109-110, 112, 
155, 188, 199 

Transplanting 94, 103, 105, 
123, 145, 197, 210-212, ; 
shock 97, 123, 145, 210-212 

Trellis 105, 213 

Tungsten Halogen 64-65 

Ultraviolet light 54; protective 
goggles 56 

VHO See: Fluorescent lamps 

Vegetative growth 32, 60, 111, 
115, 194, 199, 203, 223, 
226-227, 231, 234, 241 

Ventilation See: Fan 

Vermiculite 86-87, 94-96, 110- 
111, 136, 187, 210 

Vigor See: Growth rate 

Vinegar 92 

Visqueen 29, 41, 99 

Vitamin B, 123, 145, 210-212 

Volt 51, 74 

Voltage, line 49; drop of 75 

Wasp 174, 183 

Water and watering 29, 85, 
109-114, 152, 197, 210-211, 
> pH 90,110; temperature 
110, 141; application 125, 
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139-140, 145; evaporation 
139-140; wand 29 

Water Table 106 

Watt 75 

Watthour 75 

Watts-per-square-foot 36 

Westinghouse 54-55, 59, 65, 
68 

qWetting agent 112-113 

White paint 39, 41-42, 

Whiteflies 179 

Whitewash 41, 184-185, 202 

Wind 21, 148, ; wind bum 28, 
141 

Window 166-167 

Wire, electrical 73-74 

Wood ashes 121 

Wom castings 100. 120-123 

Yeast 159 

Yield 38, 52, 

Zinc 115, 118-120, 124 
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